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Moperator McCartruy: The first speaker on the Panel, Dr. Nathan W. 
Shock, has made the following statement: “It has been shown that many phys- 
iological constants are closely regulated, even into advanced old age, but that 
age differences become apparent when displacements are induced, eith>r ex- 
perimentally or by changes in the environment. Furthermore, there are wide 
individual differences in the extent of these changes.” It is now my pleasure to 
introduce Dr. Shock, who will elaborate on this, his belief. 

Dr. SuHock: I come to you in a somewhat different role than the other mem- 
bers of the panel, in that I can speak only as a physiologist who has been attempt- 
ing to find out something about aging. From the research standpoint, two kinds 
of questions are of interest to us. 

The first is to find out what we can about the nature of aging as a biological 
phenomenon, because aging occurs in all animal species. Within our laboratory 
and many other laboratories in the United States and elsewhere, biochemists, 
cellular physiologists and enzymologists are working on specific problems to 
determine why it is that an animal dies when it does. Many different species of 
organisms may be used to study this question. For example, studies in our labora- 
tory on the effects of temperature and nutrition on longevity are being carried 
out with Drosophila, because in species this one can study a large number of 
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cases. Since their life span is approximately thirty days, one can test many 
generations quickly. 

Other studies are oriented towards the question of why a cell within a given 
tissue shows impaired function and may disappear from that tissue with the pas- 
sage of time. 

There are many questions of this general fundamental nature. For example, 
we want to know whether aging is a built-in process. Is it inevitable? Does the 
cell, by the very nature of its structure, have in it the seeds of its own ultimate 
destruction? Or, is aging a phenomenon that reflects the accumulated trauma to 
which the cell is exposed over a period of time, and do the amount of trauma 
and the residual damage finally overtake the capacity of the cell to repair itself? 
These are the fundamental questions. They have to be answered in order that 
we may know how the total animal, including the human being, ages. 

Also, many problems are pressing with regard to what happens in people. 
Therefore, our laboratory has, over the past seventeen years, devoted a great 
deal of time and effort to the study of the functional capacities of various organ 
systems in as great a degree of isolation as is attainable, as well as the total per- 
formance of the human being. 

In the study of human beings, one is always confronted with the problem of 
how much of the phenomenon being studied is aging, and how much of it is 
disease. I am convinced, at the present stage of our knowledge, that human 
beings die of disease. Consequently, when asking specific questions about aging 
as a process, it is necessary to separate the effects of disease and the effects that 
remain thereafter, as far as possible. 

When one asks questions only about what happens to people as they pass 
through a life span, the distinction between disease and aging becomes much 
less important, because people actually are a combination of the effects of aging 
and the effects of the diseases that they have suffered. 

The results which I shall report are based on observations made on a group 
of persons aged 20 to 90, who were carefully screened to exclude those with a 
diagnosable disease state of the organ system under study. This is not to say 
that they had no disease, because no scientist can prove a negative supposition. 

Furthermore, much of what I shall report as the results of research, simply 
places quantitative values on many of the things that you as clinicians have 
recognized for a long time. However, this is one of the characteristics of labora- 
tory investigations, namely, that they often test and make quantitative those 
things which experience has led clinicians to recognize as probably true. 

With regard to generality of findings, Dr. McCarthy has summarized in his 
introductory remarks the major points. Dr. Bortz has also made another point 
which is extremely important; that is, that age and disease are not necessarily 
synonymous, and the greatest attention is being paid to less than 5 per cent of 
the population over age 65 years because the ones who are impressed on your 
consciousness are those in hospitals and institutions, and those who are disabled. 
These groups represent only about 5 per cent of the total population aged 65 
and over. This is not to say that the other members of this population are free 
from disease. More than 60 per cent have impairments of some kind, but only 
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about 5 per cent are completely disabled. Consequently, our attention really 
should be directed towards determining the characteristics of, and what we can 
do tor, this large mass of people who still are living in the community but who 
have varying degrees of impairment. 

We have studied the functional capacities of a variety of organ systems, 
ranging from the cardiovascular to the pulmonary and the neuromuscular, as- 
sessing the changes in performance capacity of these specific organ systems in 
people of different ages. We look upon aging as a process that goes on through- 
out the life span. Consequently we have chosen for all of these studies, persons 
between the ages of 20 and 90 years. 

In general, there are many functions that do not show any significant change 
with age. For example, the resting level of blood sugar, the plasma volume, and 
the pH and acidity of the blood are extremely stable characteristics in persons 
tested under conditions of rest. These stable characteristics are the ones that 
much be closely regulated, if life is to be maintained. Many of these functions, 
however, show age differences in terms of the rate at which equilibrium is re- 
established after a displacement has been produced experimentally. For example, 
a young person given 10 grams of sodium bicarbonate will show the usual shift 
in the acid-base equilibrium of the blood, with an increase in pH and an increase 
in bicarbonate; but, by the end of eight hours, these values will have been re- 
adjusted to normal. If you perform the same experiment with a person who is 
in his sixties or seventies, you will find that the time required to readjust to 
normal values is anywhere from forty-eight hours to as long as three days. The 
older person does make the adjustment, but it takes more time. 

The other point is that the changes with age in physiological functions differ 
substantially in accordance with the function that is being measured. For ex- 
ample, the blood cholesterol level reaches a maximum at age 55 to 60 years. 
However, most of the functions that change with age show a gradual decrement 
throughout the entire life span. For example, the amount of blood that flows 
through the kidney shows a gradual reduction from the age of 20 to the age of 
90. The amount of blood pumped by the heart, the cardiac output, shows a 
gradual diminution over the entire age span. The decrements vary between 6 
and 10 per cent per decade. In other words, kidney blood flow in the 80-year- 
old man is about half that in the 20- to 30-year-old man. This is fairly uniform, 
and is characteristic of the functions that show decrements. 

What is the basis for these decrements in functional capacity? There are two 
possibilities. In the first place, it may be a reflection of the gradual loss of fune- 
tioning cells. There is considerable anatomical evidence in favor of this inter- 
pretation, particularly regarding kidney function. For example, the number of 
nephrons in a kidney that can be identified in histologic sections shows a diminu- 
tion with age. The decrement is of about the same order of magnitude as the 
functional change. This is particularly true for tissues in which the cells have 
lost the capacity to form new ones. In many of the functions that we have tested, 
there is evidence that the decrement can be explained in terms of a loss of func- 
tioning elements. 

The second alternative is that the cells that remain in old tissues are less cap- 
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able of performing their activities. This is a much more difficult question to 
answer and requires studies on animals and studies of enzyme activity of tissue 
slices, and tissue homogenates. In this area we have found a much smaller decre- 
ment. These studies, obviously, have to be made on species other than human 
beings. Throughout the entire life span of the rat, for example, the activity of 
the succinic dehydrogenase system in the heart muscle shows a diminution of 
only about 15 per cent. In the case of many enzymes there is actually no differ- 
ence in the activity in old and young animals when a correction is made for the 
number of functioning cells that remain in the old tissue. 

If we had to make a choice on the basis of our present knowledge, we would 
have to say that the decrement in function is much more an effect of loss of cells, 
or a reduced amount of functioning tissue, than it is the impairment of those 
tissues that remain. 

This leads to several other research questions, namely: How can one estimate 
the number of functioning cells within the intact human being? How does one 
determine the amount of functioning tissue even in the tissue slice? These prob- 
lems are under study, and we have an answer to some of them. 

There are wide differences between people in the rate at which aging affects 
various functions, and a large share of this aging is apparently due to cellular 
losses. Thus it would seem that the questions of nutrition throughout the life 
span, of supportive enzymes and of supportive endocrine activities represent 
the areas where it will be possible to make definite inroads into this problem of 
cellular loss, which today is regarded as a major factor in the effects of aging 
from the physiological standpoint. 

Moperator McCarruy: The next speaker is one who is doing a yeoman job. 
He is Chairman of the Committee on Aging of the Council on Medical Service 
for the American Medical Association. I cannot pass up this opportunity to 
point out how much he has given of his time and talents. His committee has 
had regional meetings throughout the United States, first in Seattle, then in 
Dallas, Birmingham, Philadelphia, Washington, and Omaha, with a final meeting 
of the whole committee in Chicago. Just about two weeks ago, a regional meeting 
was held at Salt Lake City. Dr. Swartz has attended all of these meetings. He 
has given generously of his time, and he and his committee are doing a marvelous 
job. 

Dr. Swartz has said: ‘The art and science that is medicine is greatly influenced 
by the experience of the past and the prejudices of the present. Present medicine 
of the aging is no exception.” 

It is now my pleasure to introduce Dr. Frederick C. Swartz of Lansing, Mich- 
igan, Chairman of the American Medical Association Committee on Aging. 
(Dr. Swartz’s discussion ‘“‘What is Aging?’ was published separately in the 
December 1959 issue of this Journal, Vol. 7, p. 905.) 

Moperator McCarruy: I trust that the persons in this audience are not 
only members of the American Geriatrics Society but active members. I hope 
that when you go back to your respective states you will take part in the work 
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being done by the Committee on Aging of your state. Practically all states now 
have such a committee; only a few do not. The challenge which has been thrown 
in our lap is one that cannot be met on the national level, but at the “grass roots” 
level. 

The next speaker on the panel, Dr. Jack Weinberg, has stated: ‘‘Man as a 
biological entity is in a constant state of adaptation to stimuli and noxious agents 
internally and to his environment externally. The outstanding symptom com- 
plexes in later life are those of exclusion of stimuli, conservation of energy, and 
regressive steps.”’ It is my pleasure to introduce Dr. Jack Weinberg. 

Dr. WEINBERG: One hardly expects anything practical to come from the 
mouth of a psychiatrist. However, I shall try within the next twenty minutes or 
so to present to you some theoretical concepts and practical aspects of the under- 
standing of older people. Within its frame of reference, I hope you may find an 
understanding for the application of these principles in your daily practice. 

When the eloquent Dr. Bortz spoke about the number of pediatricians be- 
longing to, and being an integral part of, this organization, he reminded me of 
an aneedote with which, fortuitously, I can begin my remarks. 

My third year medical students at the University of Illinois presented at my 
seminar the case of a woman 81 years of age who, in addition to being incontinent, 
disoriented, confused, and suffering loss of memory, had the delusion that she 
was pregnant and was going to give birth to a child. The students presenting 
the case snickered, as if it were impossible for a woman aged 81 to have a child. 
We, of course, know that the Biblical Sarah had a child at a much higher age! 

My reply to them was: ‘‘Of course, she is pregnant.’”” Whereupon the students 
(who always had thought that psychiatrists are a little bit “off”’) were certain 
that this psychiatrist was certainly in orbit. They did not think otherwise until 
I demonstrated to them that what this woman stated was characteristic of the 
fact that all behavior has a meaning, every symptom has a specific meaning. 
What the patient meant was that she was regressing to the level of being an 
infant. Her pregnancy was symbolic. She was going to give birth to a child, that 
is, to give birth to herself as an infant—a return to a regressed level. This she 
had already done, as manifested by her incontinence and other symptoms. 

At the same time that she was regressing to an infantile level, her plea was for 
us to become pediatricians, if you will, to take care of her in her dependence and 
her need, and to stop her from further deterioration and regression. 

This vignette indicates that, if we allow ourselves the freedom of understanding 
rather than the stultifying fear of untoward behavior, we shall know the meaning 
of neurotic and psychiatric symptoms and possibly render some aid. 

Even in a state of regression, this woman’s symptomatology was a clear-cut 
indication of her continued attempt at adaptation, faulty though the adaptation 
was. It is a function of biological matter, not philosophically speaking but within 
the capacity of biological matter, to continue to adapt to all sorts of cireum- 
stances. When changes occur internally, the individual must put forth an effort 
to adjust to the internal as well as to all environmental alterations. 

It is difficult in the short time allotted to review comprehensively all of the 
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etiological factors that cause difficulties in later life. Every developmental phase 
in the life span of the human being has specific stresses that are particularly 
germane to that period and especially meaningful for that phase in life. 

If one were to ask, What are the stresses of later life?, one would have to say 
aging per se. What factors in aging are particularly stressful? To my mind there 
are two: one is the fear of loss of mastery, the feeling that the individual is going 
to lose control over his previous methods of adaptation. Everyone attains a 
certain level of adjustment in one’s lifetime, which is utilized to meet life’s cir- 
cumstances and life’s situations. In later life, owing to internal changes through 
physiological deficits, environmental flux or attitudes of the culture in which 
we live, factors arise that tend to diminish one’s capacity to master the self and 
the environment. Therefore, the older person feels that he is losing control, both 
over his physical self and over his environment, so that different or new modes 
of adaptation are required. When a person feels that he is going to lose control 
over himself, and every patient who comes to the psychiatrist feels that he is 
losing control, he is frightened and is of the belief that he is about to lose his 
mind. This is the true psychological fear, the fear of a complete psychotic break 
with reality. This is one of the stresses which seems more than a possibility to 
the aging person; it seems a certainty. 

The second is the virtual isolation, the aloneness that overtakes the aging 
organism. This isolation is the resultant of many elements—changes in the 
family structure and the economy, our urbanization, the moving away from rural 
areas where people live with better knowledge of one another, where (as some- 
body stated previously) each person has a “key” to the house of the other person 
in that he symbolically knows what goes on in the home of the other person and 
is able to be of some support. The isolation also is due to death and dispersal of 
family and friends, the economy which turns its back and has no place for the 
aging person, and a culture which has attitudes that are inimical to the needs 
of older people. All of these factors isolate the aged and tend to give them a 
feeling of worthlessness. 

The fear of loss of mastery and the gradual aloneness that overtakes the aging 
person cause severe disturbances. How then does the organism meet this threat? 
The organism stubbornly, as is its wont, continues to make attempts at adapta- 
tion. At this point, I should like to restate some concepts which you may know 
but which need to be restated and outlined so that you can utilize them in the 
understanding and treatment of the older patient. 

Each person maintains a certain balance within himself. The mechanism that 
helps each individual to do so, the psychiatrist calls the “‘ego.”” The ego, as you 
and I know it, is that institution in the character, or part of the personality, 
which is aware of internal and external stimuli. Internal stimuli include all of 
the instinctual needs, the need for food and drink, and all the animistic needs. 

The external stimuli are those of reality, the social, ethical, religious and cul- 
tural attitudes which are opposed to the chaotic expression of internal drives. 
The ego stands in between, and through its awareness is aware of what goes on 
within and of reality on the outside. Its function is to integrate the two. Lastly, 
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it is the function of the ego to affect action so that every bit of behavior, every 
act, is the result of the ego’s judgment of what the organism’s needs are and 
what society demands. The ego, furthermore, attempts to maintain a psychic 
homeostasis, a balance. It may often sacrifice a part of the organism or its func- 
tioning in order to maintain an entity that can be presented to the outer world. 

The ego functions best under two conditions. One is when the organism is 
intact. Since we postulate that the ego has to pay attention to internal stimuli, 
when the organism is not intact, as is often the case in later life, new stimuli 
arise. If one has pain, one listens to the pain and cannot pay attention to the 
outer world. If the organism is intact, a person has more energy to pay attention 
to the outer world, to reality, to his job, and to other people. The ego will func- 
tion well, if the person is well. Secondly, it performs admirably if the organism 
has hope; hope that “if I continue to adapt, somebody is going to reward me.” 
One of the major incentives to learning or progress is the implicit promise of 
rewards in the approval of others if we take a step forward. The child integrates 
because he receives love from his parents. The older person has difficulty ob- 
taining love or approval from the world about him. We have to beg people to 
supply him with tender loving care. If the ego has hope that it is going to be 
rewarded, it is going to continue to adjust. 

If deficits or illness occur, the ego will continue to make attempts at adapta- 
tion and call forth all sorts of maneuvers, some that are not normal. Pathological 
forms of adaptation can arise in the form of symptoms. Here, again, is a fact 
that you all are aware of and must keep in mind; every symptom is not only an 
indication that something “has gone wrong” in the organism but also is a pro- 
tective device. It is a defensive maneuver. Physiology clearly teaches that each 
symptom is a red flag, yet at the same time a protection against the threat of 
dissolution and death. Leukocytosis in an infectious process is an objective 
symptom but also has a function to perform, for leukocytes are bacteriophagic 
and carry away body debris. A cough during pneumonia is a subjective symptom 
but also helps to bring up fluids accumulating in the chest; it is a protection, 
for otherwise the patient would drown in his own juices. 

In psychological disturbances, every symptom is a defensive maneuver, a 
protective device on the part of the ego against the dissolution of its boundaries 
and therefore the disease. The disease is insanity. When aged patients present 
symptoms on a psychological level, they indicate that they are still fighting, 
just as when an aged patient having a fever during an infectious illness indicates 
that he is still fighting. It is when he does not have a fever that physicians be- 
come distressed. Symptoms, therefore, must be looked upon as dynamic processes 
on the part of the ego in its attempts to overcome the final disintegration of the 
organism, and a continued effort at adjustment. 

The major defenses employed by the ego in later life are those of regression, 
rigidity and the exclusion of overwhelming stimuli. 

Regression is an easily discernible phenomenon in all emotional disturbances. 
When life situations become unbearable, when the odds against continued ad- 
justment are increased, the organism retreats to earlier methods of adjustment. 
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It goes back along the paths it has previously traveled with some success. It 
may return to a previous level of adaptation in which the organism had mastery 
over its environment. The path may be the familiar one of increasing capacity 
and dependence on others. Thence comes the familiar observation that old age 
is the second childhood—a childhood, however, minus the charm and grace of 
youthfulness and universal appeal and acceptance. An excellent example of this 
phenomenon is the return of the aged to earlier methods of sexual gratification, 
such as auto-erotic practices and exhibitionism, when the normal repressive 
controls begin to fail them and when their advances are no more acceptable to 
others because of their unattractiveness. 

Psychie rigidity is another characteristic of the aging person. Yet few recognize 
in it the dynamic principle of a defense. We live in a highly complex ever-changing 
world in a fluctuating environment demanding constant re-adaptation. To master 
new situations requires the greatest efficiency and integration of the ego. The 
decrease of efficiency of the ego in the elderly is obvious and therefore 
almost invariably calls forth anxiety when re-adjustment is necessary. 
To avoid crippling anxiety, the aging person will cling to the plane of ad- 
justment already achieved, no matter how faulty. He is loath to give up auto- 
matized and familiar patterns of behavior and reacts to new situations as to 
some danger, with peevishness, irritability and hostility. Change is regarded 
with paranoid suspicion and fear. The aging person will cling tenaciously to a 
world in which he has achieved his maximum instinctual gratification and his 
nearest approach to mastery of his environment. This, then, is the familiar 
conservatism which is encountered in anyone older than we are, and which we 
deplore. 

The third outstanding defense characteristic of the ego in later life is the ex- 
clusion of external stimuli which by their confusing diversity may upset the 
homeostasis of the psyche. This is comparable to the exclusion of exhausting 
physical activity when one’s heart and muscles can no longer respond to too 
much stimulation. The aging person gives up strenuous activity for fear that it 
may deplete his energy and destroy him. Psychically, the aging person may do 
the same. The so-called inability to learn is a defensive maneuver against the 
expenditure of energy when the reservoir of energy is low. Visual and auditory 
acuity are noticeably diminished in later life. Yet there is something selective 
about the dimming of the two, which can be explained only on the basis of the 
exclusion of some stimuli when the energy to perceive, interpret and cope with 
new stimuli is at a low ebb. The organism thus tries to eliminate many stimuli 
that would tax adaptive mechanisms. This may be illustrated best by the follow- 
ing example. We often hear someone make the remark, ““My grandmother doesn’t 
see too well, but what she shouldn’t see, she sees only too well.’”’ Or, ““My father 
doesn’t hear too well, but that which he shouldn’t hear, he hears all right.” A 
remark of this sort is really an observation which can be classified as scientific 
in nature. It implies that the afflicted person is capable of selection and that the 
defect is not really organic. For, were it organic in nature, the person suffering 
from it would probably be unable to hear a particular tone or to see in a particu- 
lar direction. However, organically affected organs do not exclude certain ideas 
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and permit others to pass the perceptive threshold. The aging organism, having 
at its disposal a lowered supply of psychic energy and being unable to deal with 
all stimuli, begins to exclude them. This is true of all sensory stimuli except 
possibly those of the olfactory nerve. 

All of these defenses are dynamic mental processes rather then fixed habit 
patterns with organic substrata and are, therefore, not beyond therapeutic 
reach. For all practical purposes, however, these symptoms keep the elderly 
out of step with the ever-changing world and most often act to isolate them and 
to add to their insecurity. The therapeutic goal is, 1) to understand the symp- 
toms and the nature of the defenses, and 2) to modify, attenuate or work for the 
acceptance of some of them, without resigning necessarily to further decay. 

I have tried in the allotted time to give you some understanding of the factors 
that are stressful in later life, 7.e., loss of mastery, and isolation. I have also 
attempted to indicate how the organism fights the devastating effects of the 
aging process by continuing to adapt, even though it may bring up faulty de- 
fenses. These defenses I have divided into the exclusion of stimuli, conservation 
of energy, and regressive maneuvers. 

In the treatment of older people, four points are of prime importance. The 
first is the proper evaluation of the physical status of the person, since the cor- 
rection of physical defects may clear up a seeming neurosis or psychosis. Second 
is the psychological evaluation of the patient, determining his capacity to utilize 
psychological help. Third is the manipulation of the environment, finding the 
proper emotional climate under which the person can best live. Fourth is the 
supply to the aging organism of supportive figures to replace those that life and 
fate remove. 

Time does not permit further elucidation. However, I hope that I have been 
helpful to you in your efforts on behalf of your aging and aged patients. 

Moperator McCartny: Are there any questions? Here is a question for Dr. 
Weinberg. ‘Please differentiate among ego, superego and intuition, and tell how 
aging affects each of these?”’ 

Dr. WEINBERG: -I have defined ego. The superego is the conscience of the 
individual, the religious, moral, ethical and cultural environment in which the 
person lives, and which he absorbs and makes an integral part of himself. In 
other words, all of us learn what our parents want. Each one of us carries this 
conscience within us, a morality within ourselves which may be more punitive 
than external reality demands. The ego is the mediating factor between the 
instincts and the superego. 

I do not quite know how to define intuition. It is based largely upon one’s 
experiences in life. It is an unconscious awareness, a matter of certain feelings 
and unspoken communications that we have about other people, an awareness 
of lived-through personal and common experiences, and the utilization of all of 
this for a better understanding of human behavior. 

I do not know how to relate it to the aging process. I have already related the 
function of the ego and superego in later life. The stronger, the more plastic, 
the more flexible our ego, the more successful will our later life be. 

Moperator McCartny: This question is not directed toward any particular 
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member on the panel, but I shall ask Dr. Swartz to try to answer it. “By what 
means do disease processes augment the aging of a person?” 

Dr. Swartz: I really do not know an answer to that question. I tried to say 
in my halting fashion that disease is one thing and aging is another. I should 
like to make an appeal to all of you to think of disease entities as occurring at 
any age of life, and to look separately at the aging process or what we at the 
moment think of as aging. If I asked you to point out the characteristics of 
aging, you would talk about the stigmata of aging, the gray hair, the shaky hand 
and the forgetfulness. I do not think of these things as the result of aging. The 
tottery gait and the shaky hand are the result primarily of the lack of good 
physical condition, and the faulty memory in most cases is a matter of lack of 
attention and laziness. 

When we separate the factors under discussion, we find out that they do not 
go hand in hand. In dealing with geriatric problems, we try to keep them sep- 
arated so that there is no necessity for thinking that just because a person is 
getting old he must have all of the chronic diseases to which the flesh is heir. 

Moperator McCarrny: I have a question directed to Dr. Shock. ‘To what 
extent does lack of stimulus, that is, lack of exercise, account for loss or atrophy of 
funetioning cell tissue?” 

Dr. Suock: I am not prepared to answer the question categorically because 
this is a research problem. Many of the phenomena observed in older people 
represent atrophies of disuse, whether it be in terms of the cerebral cortex or the 
muscular system. This belief is based on what we know, for example, about the 
continued activities of many athletes. Dr. M. J. Karvonen has been studying a 
group of cross-country skiers in Finland. Some of them are 65 to 70 years old 
and still cover as much as 40 miles a day in cross-country skiing. 

The real problem is one of motivation. We know a great deal about physical 
conditioning and what can be done with younger persons in terms of athletic 
performance. What we do not know is whether middle-aged people by progres- 
sive exercise can restore many of the functional capacities. The real problem is 
to find a group of sedentary middle-aged persons and give them enough motiva- 
tion to carry through a series of long-term experiments of this kind. 

Consequently, the answer to the question is that although we do not know 
exactly how much of the impairment and cellular loss is a function of the atrophy 
of disuse, we believe that it is a large proportion. 

Moperator McCartuy: Dr. Weinberg, here is a question for you. ‘‘/s fear 
of death a meaningful traumatic stimulus in old age?” 

Dr. WetnBeERG: This is an interesting question. Some people who see the 
psychiatrist often look upon death as an agent freeing them from the vicissitudes 
of life. 

In a study at Michael Reese Hospital and at the University of Chicago, nei- 
ther clinically nor through objective tests did we find any marked fear of death 
in older people. This can be interpreted in two ways. First, that there is a denial 
of death. The organism does not want to meet it and denies its possibility. The 
mother of a friend of mine feared all through her life that she had cancer until 
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she was in her seventies and actually stricken by it. Then she would not believe 
it, aud denied the fact that she had it. Denial is one of the methods we use in 
handling unpleasantness. We do not admit that the unpleasantness exists. 

Old people do not seem to be frightened of death. What they are afraid of is 
crippling disease, of being an invalid, of being someone who can no longer handle 
one’s self and will need care which will be denied them. They state, “I hope I 
have the good sense to make an exit before this happens to me.” 

Moperator McCartuy: Dr. Shock. “Do older people need more vitamins than 
the rest of the population?” “What is the need for hormones in older people?” 

Dr. Suock: The first part of the question can be answered in terms of the 
results of our own studies. We have found no evidence that the older person 
requires an excessive intake of vitamins. If given the recommended amounts in 
terms of adequate nutrition for the adult, the capacity for absorption and for 
retention as judged by the amounts found in the blood are the same in persons 
70 to 80 years old as in persons 30 to 40 year old. 

I do not mean to say that there are not instances in which a specific older 
person suffers from a disease state wherein he may need vitamin supplements. 
I am simply stating this in terms of whether old persons, having reached a chron- 
ological age, automatically should increase their vitamin intake. 

With regard to endocrine products, we have studied only the metabolic effects 
of various steroid hormones. In the normal aged male, there is no evidence of 
increased nitrogen or calcium retention following the administration of steroid 
hormones. On the other hand, in older people with osteoporosis, there is no ques- 
tion but that the addition of a steroid hormone, e.g., androgen, will increase the 
retention of calcium. In the absence of a diseased state, however, the addition 
of a steroid hormone does not increase the retention of calcium obtained by 
dietary increments alone. 

Moperator McCartuy: Dr. Shock, another question. “Jn what system in 
human beings does one find the earliest signs of aging?” 

Dr. Suock: I cannot answer that. The reason is that there are such wide 
individual differences. When attempting to describe the relation of any of these 
measures to age, one is confronted with the statistical fact that a straight-line 
function will fit the data as well as any curvilinear function. This is simply be- 
cause of the wide variability among normal people. 

In no instance have we found good evidence for a plateau followed by a fall, 
with respect to any of the observations made on different people at each age 
decade. This question implies that during part of the life span the function does 
not change, but that at some chronological age there is a dip in the curve and 
function begins to fall. Because the data will not permit one to identify any 
plateaus within the observations, the question cannot be answered. The fune- 
tions that we have studied have shown decrements beginning by the age of 30 
to 35, on the average. To answer this question, it would be necessary to have 
serial observations on the same subject as he grows older. A group of successful 
men (known as the 6 §’s) still living in the community have volunteered to spend 
two days every eighteen months in the laboratories of the Gerontology Branch, 
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Baltimore City Hospitals, to take a series of physiological and psychological 
tests for the study of aging. The group of over 200 subjects ranges in age from 
32 to 99. As time goes on, we hope that the serial observations on these subjects 
will provide an answer to questions about the pattern of aging in an individual. 

Moperator McCarruy: Dr. Swartz. “Jf environmental factors, stress and 
strain must be dealt with in order to prolong life, must we not tell people pointedly 
the harmful effects of such stresses as the economic ones, insecurity, ethics, religious 
discrimination and segregation?”’ 

Dr. Swartz: This is more than I can chew. There is probably a great deal of 
truth in what the question implies, with one or two exceptions. My best example 
comes from the state of Michigan. The Michigan Heart Association once issued 
a card telling how to avoid coronary artery disease. It implied that you should 
say “no” to this and ‘‘no” to that, go home, and sit on your back porch. No one 
would get anybody to do anything if people took these cards and went home and 
tried not to have a coronary. This is not living, so far as I am concerned. 

Most of the things that occur to us in an environmental way leave some im- 
pact on our personality, our ego and our physique. We cannot get away from 
this particular fact. My answer to the question is probably contained on the 
fly-leaf of Selye’s book, ‘“‘Stress.” In his page-long dedication to all people in the 
world who suffer stress and the results therefrom, he concludes by saying that 
he dedicates this book primarily to his wife whose job is not to free him of his 
stress but teach him to enjoy it. The solution of many of these problems is to 
learn to enjoy the “‘hand” dealt to you and play it well rather than to complain 
about it and make it much worse than it really is. 

Moperator McCartuy: Excellently answered, Dr. Swartz. 

Dr. Weinberg, here are three questions for you. ‘‘You gave as factors in treat- 
ment, 1) physical evaluation, 2) psychological evaluation, 3) manipulation of en- 
vironment, and 4) the supplying of supportive figures. Please review your sum- 
mary.” 

Dr. WEINBERG: To review my summary would mean a restatement of the 
therapeutic maneuvers. I indicated that four points are of prime importance. 
They are: 1) physical evaluation, 2) psychological evaluation, 3) manipulation 
of environment, and 4) supplying supportive figures. In 1951, I wrote the fol- 
lowing summary which is applicable to date: “1. Allow the patient to express 
himself, to talk about himself and his difficulties. Impatience will be accepted 
as a rejection which cannot be tolerated. The attitude should be one of respect- 
ful attention and thoughtful consideration despite the fact that the same problem 
may arise and be discussed over and over again. Empathy, the ability to place 
yourself in the patient’s position without identifying with him, and not sym- 
pathy, is of the essence. The older person does not wish the other person to 
sympathize and pity him. He craves respect to help him bolster his self-esteem. 
An insincereity of approach will be easily discerned by the patient or client and 
insurmountable barriers will arise. 

2. Allay the anxiety and insecurity of the aging person by the strength that 
you have to bring to the situation. This requires a genuine fondness for the elderly 


August 1960 CONCEPTS IN RELATION TO AGING 603 


and « willingness to help them. One must, however, be diplomatic, for they are 
proud and do not wish to betray weakness. Therefore, they should be allowed 
to gratify their dependent needs in a manner that will not make them feel that 
they lean on you. A condescending, patronizing attitude on your part will only 
help to accentuate inadequacy and insecurity. 

3. Help them into activities that will tend to enhance their attractiveness, 
physical and otherwise. As long as an individual is young he may be physically 
attractive. When that fails him, then achievement in any field of endeavor or 
continued productivity on a job can enhance the person’s attractiveness. To be 
wanted for any reason increases one’s self-esteem and, as a by-product, one’s 
erotic values to others. At the same time they must be helped to accept grace- 
fully the curtailment of activities when this becomes imperative. In that case, 
they are to be guided into retirement to something meaningful and gratifying 
rather than just retiring from a job and thus from life. 

4. Plan with them and not for them their daily activity when life becomes 
empty. One should therefore become thoroughly acquainted with the facilities 
that the community, church, and social agencies have established for the elderly 
population. At times the old person needs to be led literally by the hand to par- 
ticipate; mere pointing out of the presence of facilities may not be enough. 

5. Finally, one must bring an optimistic attitude to the psychiatric technique 
in working with older people. One must not be too easily discouraged. One should 
leave the patient at the end of any interview with the feeling that the contact 
was a gratifying experience and that something has been accomplished during 
that hour. Only understanding and due consideration of the validity of the feel- 
ings of the older person will and can accomplish the desired results. 

Moperator McCartnay: There is one more question which I should like to 
give to Dr. Shock. “Jt ts said that ‘we are what we eat.’ In delaying aging, can we 
eliminate animal fats entirely without sacrificing some essential amino acids that 
are associated with fats in meals?” 

Dr. Suock: This is an argument that I should prefer not to open at this hour 
because there still.is considerable controversy about the role of fat in the diet 
with relation to coronary artery disease. 

A body of evidence has been accumulated which indicates that it is desirable 
to limit the excessive fat intake that many persons in the American population 
insist on consuming, but extremes in the exclusion and reduction of fat in the 
diet consumed by the population is probably not desirable in terms of total 
nutrition. Much more information is needed on this question. 


RECENT STUDIES IN THE IMMUNOLOGY OF CANCER. 
IV. ANTIBODIES TO AMINO ACIDS AND OTHER KEY 
SUBSTANCES AND AN ANTIBODY INHIBITOR 
IN RELATION TO CANCER AND AGING*} 


JACK G. MAKARI, M.D., Dieu.T.M.&H., Sc.M.t 


Research Department, Muhlenberg Hospital, Plainfield, New Jersey 


The problems of aging and the diseases of aging, such as cancer and heart 
disease, offer the greatest challenge in medicine and medical research today. The 
various disciplines of medical science are being applied to these problems with 
the hope that key answers may be forthcoming. 

Immunology has provided the solutions for many of our major problems in 
bacterial and viral infections, and the question is why cannot immunology help 
in solving the problems of the diseases of aging, including cancer and heart 
disease? Immunology can and will help resolve these questions only if immunolo- 
gists adopt a new outlook and new concepts. 

It has been the custom to think of immunology solely in terms of bivalent 
precipitating antibodies and complete antigens. Some time ago we entered a 
plea that in our studies of this area we should concentrate on univalent antibodies 
and haptens. For this purpose we have been successfully using the Schultz-Dale 
test, one of the most sensitive immunologic methods available, in our studies of 
eancer (1-3). 

It has also been the custom to think of the immune antibody response of the 
host as a defense mechanism, and to view the antibody as ‘‘good,” 7.e., for the 
benefit of the host. We now have to modify this concept or even to discard it. 
For although antibodies may serve a “‘good’’ purpose, they may also serve a 
“bad” purpose if they are directed against the host’s own tissues. Evidence for 
this so-called ‘‘auto-immunity”’ in relation to chronic disease has been found in 
the case of a number of organs such as the thyroid (4, 5), kidney (6), adrenal (7), 
brain (8), spinal cord and peripheral nerves (9). In all these cases, the organ- 
specific substances become altered, immunologically speaking, and foreign to the 
host and thus become themselves the target for this “‘bad”’ antibody formation. 

Recently (10, 11) we presented evidence that in cancer a state of autohyper- 
sensitivity exists in which the patient manifests an “auto-immune” response 
towards his own antibodies, or rather an “auto-hypersensitivity” to his anti- 
bodies, when these are allowed to form a complex with polysaccharide cancer 
antigens and are injected intradermally into the same individual. 

In this latter situation the antibodies, altered by constant irritation of the 
polysaccharide antigen, become themselves the target for “‘bad”’ antibody forma- 
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tion. This results in new antibodies being formed against the host’s own anti- 
bodies. 

In this paper evidence will be presented for the presence of antibodies directed 
against amino acids (to be referred to as a-a antibodies) and also against various 
other key substances (to be referred to as k-s antibodies) such as deoxyribonucleic 
acid (DNA), thymines, purines, pyrimidines and adenylic acid. An attempt will 
be made to relate the presence of these antibodies to the aging process and cancer. 

Evidence for another new concept will also be presented, namely, the presence 
of an antibody inhibitor (to be referred to as inhibiting factor, I.F.) which we 
described in 1948 as a resistance factor (12). This inhibitor apparently plays a 
great role in suppressing ‘‘bad”’ antibodies directed against the host, thus helping 
to protect an individual from himself. Evidence will also be presented to show that 
in aging, and especially in cancer, this antibody inhibitor is markedly altered. 


METHODS AND DESIGN OF STUDY 


Thirty four patients with and without tumors were selected for this study, representing 
various age groups. They were skin tested with our tumor skin test (T.S.T.) (10, 11) and 
blood samples were obtained. 


Antibodies 


Trypsin (salt-free, twice crystallized, prepared by Mann Research Laboratories ac- 
cording to the method of Kunitz and Northrop) was added to the serum of each sub- 
ject, in the following proportions: 0.5 mg. of trypsin (in 0.25 ml. of isotonic sodium chloride), 
0.5 ml. of serum, and 1.75 ml. of Tyrode solution. These trypsiaized sera were left at 37°C. 
for thirty minutes and were then used as sources of antibodies for in vitro coating of segments 
from the uteri of unsensitized guinea pigs. Coating was accomplished by immersing the 
uterine segments in trypsinized serum-Tyrode mixtures at 0-5°C. (i.e., surrounded by ice) 
for a period of one hour. Air was bubbled gently but continuously into this system. These 
uterine segments were then used in a Schultz-Dale bath (1) and local anaphylactic reactions 
were triggered by the addition of various tissue antigens and also of 2 mg. of amino acids 
and other key substances (obtained from Sigma Chemical Company). In this way the 
presence of antibodies to amino acids and to other key substances was demonstrated. To 
obtain quantitative results, the contraction index (C.I.) was calculated by dividing the 
height (mm. on the kymograph) of contraction of the uterine segment resulting from the 
addition of the substance being tested by the height of contraction of the same uterine 
segment induced by 10 y of histamine. For comparative studies, in some cases, the con- 
traction index values were multiplied by one thousand (C.I.:0~). 

Evidence of the immunologic specificity of these reactions was obtained by desensitiza- 
tion, i.e., the repeated addition of the same amount of amino acid or key substance (e.g., 
2 mg.) to the same uterine horn (after washing it) until no reaction can be obtained. In 
evaluating the results, this group of 34 patients has been further divided as follows: 

I. Below 45 years of age: 
A. With tumors 
B. Without tumors 
1) Results of tumor skin test (T.S.T.) + or + 
2) Results of tumor skin test (T.S.T.) — 
II. Above 45 years of age: 
A. With tumors 
B. Without tumors 
1) Results of tumor skin test (T.8.T.) + or + 
2) Results of tumor skin test (T.S.T.) — 
The presence of antibodies to the 16 amino acids tested and to the 7 key substances is 
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TABLE 1 


Incidence of Antibodies to Amino Acids (Detected by the Schultz-Dale Method) in 
Trypsinized Sera from 34 Patients with and without Tumors 


No. of tests = 1247. Values for mean contraction index (C.I.) are multiplied by 1000. 


Patients below 45 Years of Age Patients above 45 Years of Age 


No Tumors No Tumors 


Releasing Antigen 
T.S.T., + T.S.T., + 
at or + T.S.T., — 


Total | Mee” | Total | Mew Total | Me?” | Total 


DL-alanine 21 10 16 14 
N-acetyvl-DL-alanine. .. 17 10 18 14 
DL-tryptophan 18 10 14 13 
N-acetyl-DL-trypto- 


— 


12 
DL-valine 12 
N-acet yvl-DL-valine.... 18 
19 
21 
DL-tyrosine 18 
DL-methionine 

DL-2-aminobutyric 


14 
13 10 
18 14 
18 13 
18 13 
16 13 
19 13 


o8 838 


13 10 
N-acetyl-DL-leucine. .. 13 10 
L-cysteine hydrochlo- 
18 15 
13 10 
12 9 


12 8 


DL-phenylalanine. .... 
L-glutamie acid........ 


Total additions 34 | 245 190 
Mean C.I. for all 16. 
amino acids tested. . J 


shown in Tables 1 and 2. This represents 1247 additions of amino acids and 382 additions of 
other key substances to the Schultz-Dale bath to trigger anaphylactic reactions. 


Inhibiting factor 


The sera of 24 of these patients were used either undiluted or diluted to 1/10,000 in Tyrode 
solution before use as sources of antibody to coat the uterine segments in the Schultz-Dale 
test. The influence of dilution, it was thought, could indirectly indicate the significance, 
if any, of an inhibiting factor (1.F.) which was found to be present in human serum but 
which by dilution was lost much earlier than the flocculating globulins as shown by the 
serial cephalin flocculation method (13). Could this inhibitor of normal globulins be also an 
inhibitor of antibody globulins? If so, one would expect that the dilution of serum, resulting 
in the loss of the inhibitor, should release more antibodies as detected by the Schultz-Dale 
test. 

In Table 3 results of such experiments are shown, indicating the influences of serum 
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Incidence of Antibiodies to Some Key Substances (Detected by the Schultz-Dale Method) in 


Trypsinized Sera from 34 Patients with and without Tumors 
No. of tests = 382. Values for mean contraction index (C.I.) are multiplied by 1000. 


Patients below 45 Years of Age 


Patients above 45 Years of Age 


No Tumors 


Tumors 


No Tumors 


TS.T., + | TS.T., + 
T.S.T., or + T.S.T., 
Mean To- | Mean 
C.l tal | C.I. 
ean ean ean ean 
Total CL Total Cc. Total CL. Total Cc. 


Sodium nucleate....... 14 
Adenine sulfate........ 16 
Adenylic acid......... 15 
2,6-Dihydroxypurine 
(xanthine)..........| 7 
Dihydrothymine....... 18 


2,4-Dihydroxypyrimi- 


12 
10 
12 


15 1 


10 
14 


14 


1 0 
4 | 897 
4 137 
4| 97 


12 8 
10 8| 8 
12; 8 
10 | 420 9 
12; 10; 8 
12 8 


10 


Total additions........ 
Mean C.I. for all 7 sub- 


87 


19 


78 


77 


32 


TABLE 3 


Influence of Dilution on Serum Antibodies to Tissue Antigens, Amino Acids and Other 
Key Substances in 24 Subjects Whose Trypsinized Sera Were Tested 2818 Times 
by the Schultz-Dale Test 


(Contraction index (C.I.) values are multiplied by 1000.) 


Subjects 


of 
Tests 


Serum Antibody (diluted to 
1/10,000) to: 


Serum Antibody (undiluted) to: 


Amino 
acids, 


Key 
sub- 


Mean 
values, | Serum 
ona anti- 
gens, 


Amino 
acids, 


Mean 
values, 
C.L. 


Normal (T.S.T., —) 
aged above 45.............. 

Normal (T.S.T., + or +) 
aged below 45.............. 
aged above 45.............. 

With Tumors (T.S.T., +) 

aged below 45.............. 

aged above 45............. 
Average 


180 


173 


62 


25 10 

35 23 

30 

44 23 

37 35 

41 

90 | 164 
100 | 134 

95 


76 
10 
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TABLE 1 


Incidence of Antibodies to Amino Acids (Detected by the Schultz-Dale Method) in 
Trypsinized Sera from 34 Petients with and without Tumors 


No. of tests = 1247. Values for mean contraction index (C.I.) are multiplied by 1000. 


Patients below 45 Years of Age Patients above 45 Years of Age 


No Tumors No Tumors 


Releasing Antigen 
T.S.T., + T.S.T.,+ 
at or + T.S.T., 


Total | Me#” | Total | Mea Total | Me?" | Total 


DL-alanine 21; O 10 16 14 
N-acetyl-DL-alanine. . . 17 10 18 14 
DL-tryptophan 18 10 14 13 
N-acet yl-DL-trypto- 
12 
DL-valine 12 
N-acetyl-DL-valine. .. . 18 
19 
21 
DL-tyrosine 18 
DL-methionine 

DL-2-aminobutyric 


14 11 
13 10 
18 14 
18 13 
18 13 
16 13 
19 13 


838 


13 
N-acetyl-DL-leucine. . . 13 
L-cysteine hydrochlo- 
18 
13 
12 


12 


DL-phenylalanine..... 
L-glutamie acid 


Total additions 245 
Mean C.I. for all 16 
amino acids tested. . .| 


shown in Tables 1 and 2. This represents 1247 additions of amino acids and 382 additions of 
other key substances to the Schultz-Dale bath to trigger anaphylactic reactions. 


Inhibiting factor 


The sera of 24 of these patients were used either undiluted or diluted to 1/10,000 in Tyrode 
solution before use as sources of antibody to coat the uterine segments in the Schultz-Dale 
test. The influence of dilution, it was thought, could indirectly indicate the significance, 
if any, of an inhibiting factor (1.F.) which was found to be present in human serum but 
which by dilution was lost much earlier than the flocculating globulins as shown by the 
serial cephalin flocculation method (13). Could this inhibitor of normal globulins be also an 
inhibitor of antibody globulins? If so, one would expect that the dilution of serum, resulting 
in the loss of the inhibitor, should release more antibodies as detected by the Schultz-Dale 
test. 

In Table 3 results of such experiments are shown, indicating -the influences of serum 
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TABLE 2 


Incidence of Antibiodies to Some Key Substances (Detected by the Schultz-Dale Method) in 
Trypsinized Sera from 34 Patients with and without Tumors 


No. of tests = 382. Values for mean contraction index (C.I.) are multiplied by 1000. 


Patients below 45 Years of Age Patients above 45 Years of Age 


No Tumors Tumors No Tumors 


T.S.T., + a T.S.T., + 
T.S.T., 


Total | Me™ | Total | Mea Total | Mea” | Total | Mean 


Sodium nucleate 10 10 
Adenine sulfate 12 12 
Adenylic acid 15 10 
2,6-Dihydroxypurine 

10 12 
Dihydrothymine 14 12 
2,4-Dihydroxypyrimi- 
i 14 10 


Total additions 87 78 
Mean C.I. for all 7 sub- 
19 


TABLE 3 


Influence of Dilution on Serum Antibodies to Tissue Antigens, Amino Acids and Other 
Key Substances in 24 Subjects Whose Trypsinized Sera Were Tested 2818 Times 
by the Schultz-Dale Test 


(Contraction index (C.I.) values are multiplied by 1000.) 


Serum (diluted to Serum Antibody (undiluted) to: 


Subjects "| Tissue Tissue 


and and . Key 
Mean Amino 

serum serum sub- 

anti- anti- stances, 

gens, gens, C.L. 


Normal (T.S.T., —) 
aged below 45 64 
aged above 45 72 

Average 

Normal (T.8S.T., + or +) 
aged below 45 
aged above 45 

With Tumors (T.S.T., +) 
aged below 45 
aged above 45 


Tumors 
To- | Mean To- | Mean 
| | | 
0; 8 0 
8| 8 0 
95| 8 0 
420 | 9 | 226 
10, 8 0 
8 8 0 
6 0 
77 32 
| 
| values, 
CL 
8 5 25 10 3 0 4 
16 19 35 23 27 18 22 
30 13 
9 29 44 23 3 11 12 
15 66 37 35 4 52 30 
41 21 
97 62 90 164 76 124 121 
66 63 100 134 10 88 77 
95 99 
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dilution on antibodies to tissue antigens, amino acids and other key substances in relation 
to cancer and aging. These results represent 2818 Schultz-Dale tests. 


Localization of antibodies 


In another experiment an attempt was made to localize in fractionated sera these anti- 
bodies to amino acids and key substances. Accordingly, sera were obtained from 37 subjects 
other than those referred to earlier. The sera from these subjects were pooled according to 
a) the presence of tumor, b) the result of the tumor skin test (T.S.T.), and ¢) the state of 
the tumor as follows: 

. Normal subjects——T.S.T. +, (5 subjects, mean age 26 years). 

Other diseases——-T.S.T. —, (6 patients, mean age 57.8 years). 

Benign tumors——T.S.T. +, (4 patients, mean age 39.8 years). 

. Carcinoma, early localized——T.S.T. +, (3 patients, mean age 60.3 years). 

. Carcinoma with local extension——T.S.T. +, (6 patients, mean age 47.5 vears). 
. Carcinoma with metastasis——T.S.T. +, (5 patients, mean age 54.2 vears). 

. Carcinoma with metastasis——T.S.T. —, (4 patients, mean age 63 years). 

. Carcinoma, cured——T.S.T. —, (4 patients, mean age 69 years). 

. Normal plasma from a blood donor aged 42 years. 

These various pooled sera were then fractionated with ammonium sulfate into the follow- 
ing fractions: 33%, 50%, 66% and I.F. 

I.F. was isolated by the following procedure: to the supernatant, after the extraction of 
the 66°, fraction, 2 N sulfuric acid in 50 per cent ammonium sulfate was added slowly with 
mechanical stirring until the pH became 4.8. The precipitate was separated by centrifuga- 
tion for forty-five minutes at 10,000 rpm and discarded. The supernatant was saturated 
with crystals of ammonium sulfate, with continuous mechanical stirring for one to two 
hours. This solution was left overnight at room temperature and then centrifuged for forty- 
five minutes at 10,000 rpm. The supernatant was discarded. The precipitate was dissolved 
in enough isotonic sodium chloride solution to bring the volume back to the original volume 
of the serum sample. The solution was then dialyzed against running tap water, distilled 
water, sodium chloride (1 per cent) and phosphate buffer (NaCl 6.8 Gm., NasHPO, 0.81 
Gm., KH2PO, 1.04 Gm., and distilled water 1,000 ml.; pH 6.8). 

The other fractions, obtained at 33%, 50%, and 66% saturation with ammonium sulfate, 
were treated similarly. The precipitate in each case was dissolved in isotonic sodium chloride 
and brought to the original volume of the serum. Each serum was then dialyzed in the same 
way as I.F. The various fractions were studied for the presence of antibodies to tissue and 
serum antigens, amino acids and key substances. Figures 1 and 2 show these results for 
amino acids and for key substances, respectively. 

Studies on antibodies to amino acids and other key substances were also undertaken in 
various tissue homogenates. These homogenates were prepared in a way similar to that we 
described earlier (2). To release any antibodies that might be present in these tissue ho- 
mogenates, sediments and supernatants obtained from these homogenates were treated 
with trypsin in the following proportions: 0.5 ml. of tissue fraction, 0.5 mg. of trypsin in 
0.25 ml. of isotonic sodium chloride, and 1.75 ml. of Tyrode solution. Such trypsinized 
tissue fractions were thereafter used for coating guinea-pig uterine segments for the Schultz- 

Dale test. Some of the results obtained using various types of tumors of the lung and an 
arteriosclerotic heart with an old myocardial infarct, are shown in Figure 3. Sediments from 
an oat-cell carcinoma of lung, centrifuged between 10,000 and 14,000 rpm, were also frac- 
tionated with ammonium sulfate into 33%, 50%, 66% and I.F. fractions, which were then 
trypsinized and studied for antibodies to amino acids. Results are shown in Figure 4. 


Antibodies in inhibiting factor 


The presence of antibodies to amino acids and other key substances in I.F. (the antibody 
inhibitor) itself, prompted us to study this fraction in greater detail. Figure 5 shows the 
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Acetyt - OL - Valine 


Contraction Index 
Serine. 


Heart ~ Arteriosclerosis i Carcinoma - Lung Carcinoma Bronchus with 
Aortic Aneurysm M-I7 Adeno (233) | Metastatic from Larynx (218) | Local Extension M-22 
Sed. 3-4T + Trypsin Sed. 3-10 T + Trypsin Sed. 3-10 T + Trypsin Supt. + Trypsin Sed. 3-4T * Trypsin 


Fig. 3. Antibodies to amino acids in tissue homogenates revealed by the Schultz-Dale 
test. 


1.00 - ui 


OL -Serine 
OL - Tyrosi 


33% Fraction 50% Fraction 66% Fraction Inhibitor Fraction 
Ammonium Sulfate Ammonium Sulfate Ammonium Sulfate Ammonium Sulfate 


Fic. 4. Localization of antibodies to amino acids in homogenates from oat-cell carcinoma 
of the lung (M-31). Sediment 10-14 T + trypsin. 


results of a comparative study of these antibodies in the various I.F. fractions from the 
pooled sera referred to earlier. How do these antibodies, associated with the various frac- 
tions, behave in the presence of an antibody inhibitor from a normal subject? Could I.F. 
from a normal person prevent the in vitro fixation of antibodies to uterine segments? 

To answer these questions, 0.5 ml. of each of the various fractions was used for coating 
uterine segments, either in 2 ml. of Tyrode solution or in 1 ml. of Tyrode solution plus 1 ml. 
of I.F. These results are shown in Table 4. A ratio of inhibition was obtained by dividing the 
mean C.I. values when coating with antibody was done in the presence of the inhibitor, 
by the mean C.I. values obtained when coating was done in the absence of this inhibitor 
but in the presence of Tyrode solution alone. 


Relation to cancer and aging 


It was apparent from the results of the foregoing studies that some serum antibodies 
from the active stages of cancer were not inhibited even by a normal I.F. In fact, instead 
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ANTIBODIES ASSOCIATED WITH ANTIBODY INHIBITOR (1. F.) 


Contraciion Index (x 1000) 


4 


WANAANY 


Other Dis. Ca Ca Ca 
Local Ext. | Met (*Test) Met (-Test) 
67 67 78 67 67 78 145 67 


Mean of all three antibodies 

Mean C.|. for antibodies to serum and tissue antigens 
Z Mean C.\. for antibodies to amino acids 

Mean C.|. for antibodies to other key substances 


Fiaure 5 


of inhibiting antibody fixation, I.F. was increasing it. What would happen to the fixation 
to uterine segments of antibodies to tissue antigens should I.F. be added to serum from a 
pre-cancer subject as compared to serum from a patient with an active malignant tumor 
such as melanoma with metastasis? In Table 5, the results of such an experiment are shown. 

Further attempts were made to study biochemical changes in I.F. in relation to cancer 
and aging. In this study serum was obtained from a newborn infant (cord blood), from a 
young male 22 years old, from an older male 65 years old, from a pregnant female aged 24 
with liver atrophy, from a young male aged 25 with lymphosarcoma, and from a young fe- 
male aged 19 with a granulomatous disease thought to be Hodgkin’s disease or sarcoidosis. 

The sera from these patients were fractionated as before, except for a slight modification 
by which the supernatant resulting from 50% (but not 66%) saturation of serum with am- 
monium sulfate was further treated with 2 N sulfuric acid in 50 per cent ammonium sulfate 
until the pH became 5.0 (not 4.8). Quantitative biochemical studies were made on I.F. 
and the globulins precipitated at 50° saturation with ammonium sulfate (7.e., F.F., the 
factor which flocculates in the presence of cephalin-cholesterol-ether emulsions). The 
amount of I.F. or F.F. present in terms of mg. of total protein per ml. of original serum was 
estimated. Furthermore the amount of I.F. (in mg. of total protein) required to inhibit 
0.05 mg. of F.F. in the presence of cephalin-cholesterol-ether emulsions was also determined 
when homologous I.F. from the young healthy subject aged 22, was used. These results are 
shown in Table 6. 

Additional evidence of these biochemical derangements in I.F. in tumors and aging is 
shown in Table 7. In these studies the various fractions studied earlier were serially diluted 
and serial cephalin flocculation (S.C.F.) reactions obtained (13). One milliliter of the 
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TABLE 4 


Effect of Normal Antibody Inhibitor on Fractions from Pooled Sera Containing 
Antibodies to Tissue Antigens, Amino Acids and Other Key Substances 


‘Contraction index (C.I.) values are multiplied by 1000.) 


| 
Antibodies to Tissue and Antibodies to Other 
Antibodies to Amino Acids | Ray 


Fraction of Serum Mean No. Mean No Mean 
tests with cr sith cr with 
rode | inhib-| “" rode | inhib- tion rode | inhib- ten 
itor itor itor 


Benign; 50% fraction...; 19 | 102 | 93) .91 |) 7 0 


Ca., local extension; 66% 10) 18 92 |5.11 
Ca., metastatic (test 


Ca., local; 50%......... 22 | 188 | 94 
Ca., local extension; 
27 | 161) 50) .31 
Ca., metastatic (test 
25 | 162) 98 | .60)| 6 0 0 
Ca., metastatic (test 
Ca., cured; 50%........ 20; 97 | 26) .27 
Ca., local; 338%......... 11 | 89 | 154 |1.73 
Ca., local extension; 
13 | 119 | 170 (1.43 
Ca., metastatic (test | 
19 | 221 | 105) .48 | 
| 
Ca., local; 66%......... 11 | 199 | .18| 7 0 0 12} 45 | .78 


24 | 210 | 177 | .84 
Ca., metastatic (test | 


24 | 431 | 301 | .70 | 11 | 314 | 224° .71 | 15 | 124 | 108 | .87 


highest dilution of the serum fraction giving rise to a 4+ cephalin reaction was referred to 
as 1 flocculating dose (f.d.). This was used in an inhibition experiment as follows: 


Inhibition tubes 
Control tube 
1 2 3 
Flocculating factor (1 ml. containing 1 
Inhibiting factor (I.F.) inml............ 0 0.1 0.5 1.0 
Physiologie saline solution in ml......... 1.0 0.9 0.5 0 
Cephalin-cholesterol-ether emulsion. ..... 0.5 0.5 | 0.5 0.5 


| | 
| 
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These were mixed, left overnight, and the results of flocculation read in terms ranging from 
0 (absence of flocculation) to 44+ (complete flocculation). It was assumed that the floccula- 
tion reading of the control tube should have applied to the other three tubes as well and 
that any difference in flocculation between these three tubes and the control should be re- 
garded as inhibition of flocculation and credited to I.F. Thus, if the reading were 4+ (con- 


trol), 2+ (tube 1), 1+ (tube 2), and 0 (tube 3), the degree of inhibition was recorded as 
12 minus 3, or 9 units. 


TABLE 5 


Influence of Normal Inhibitor on Fixation to Uterine Segments (Shown by Schultz-Dale 
Test) of Antibodies from Sera of 2 Patients—One with Tumor and the Other in the 
Pre-Tumor Stage 


Releasing Antigen “Patient (Leukoplakis) 
Tyrode solution Inhibitor Tyrode solution Inhibitor 
Type 
* | Horn | Horn | Horn | Horn | Horn | Horn | Horn | Horn 
4, CL. 13,02 | CL 146.20 CLI 14 CL 
Normal serum.............. 5 | 0 0 0 0 0 0 0 0 
Normal antigen............. 4 10 0 0 0 0 0 0 0 
Carcinoma antigen 
-4 | 1.00 1.00 | 0.18 0 1.00 | 0.83 1.00 | 1.00 
eupermatant.............. 4 10 0.26 | 0 0 0 0 0.45 | 0.59 
Melanoma antigen 
-4 | 1.00 | 0 0 0.92 | 0.92 | 1.00 | 1.00 
supernatant. ............. -4 1.00 1.00 0 1.00 | 0.89 
TABLE 6 
Biochemical Changes in Inhibiting Factor (I.F.) in Cancer and Aging 
Young Fe- | 
Newborn Young Old Male ‘vith 
Infant ale (65 yrs.) | Atrophy in Lympho- | Hodgkin’s 
(cord blood)| (22 yrs.) Pregnancy | S@rcoma Disease 
(24 yrs.) (25 yrs.) (19 yrs.) 
Quantity of I.F. (mg. of total 
protein/ml. of original 
1.33 1.94 1.26 2.58 | 9.37 
Quantity of F.F. (mg. of total 
protein/ml. of original | 
Amount of I.F. (mg. of total | 
protein) required to inhibit 
0.05 mg. of F.F. 
a) when autologous L.F. 
6.40 1.30 1.90 3.70 3.60 8.90 
b) when homologous I.F. 
used from young sub- 
3.90 1.80* 0.52 2.70 1.94 10.40 
Inhibition ratio, b/a........ 0.61 1.38 0.27 0.73 0.54 1.17 


* Heterologous I.F. used was that of the old male. 
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The ratio between the degree of inhibition (in units) obtained by autologous I.F. and 
that obtained by homologous I.F. from a normal subject, as shown in Table 7, forms a 
basis of comparison. These data show that the same inhibitor which inhibited antibody 
fixation is also capable of inhibiting the flocculation of globulins in the presence of cephalin- 
cholesterol-ether emulsions and that a derangement of this dual inhibitor takes place in 
aging and in cancer. 


RESULTS 


By this utilization of the Schultz-Dale test it is apparent that one can detect 
antibodies to amino acids and other key substances. In the sera and tissues of 
cancer patients these antibodies are present to a fairly high degree; in the sera 
of elderly persons, to a lesser degree; and in the sera of normal young subjects, 
to a still lesser degree, as shown in Tables 1 and 2. 

Of the various amino acids studied, pi-alanine, pi-lysine, DL-serine, DL- 
methionine, DL-2-aminobutyric acid and glycine gave C.I.:000 values above 100 
when tested against antibodies from sera of patients younger than 45 years 
with tumors indicating the presence (in these subjects) of antibodies against 
these amino acids. When serum antibodies from patients more than 45 years 
of age with tumors were studied, N-acetyl-pL-alanine, DL-tyrosine, L-glutamic 
acid and glycine gave C.I.,000 values above 100. 

Interestingly enough, subjects from the younger age group with tumors had 
more amino acid (a-a) antibodies than did those above the age of 45 with tumors. 
This situation was reversed in regard to k-s antibodies, 7.e., antibodies to other 
key substances such as DNA, sodium nucleate, adenine sulfate, purine and 
thymine. In the latter instance, these k-s antibodies were found to a much greater 
extent in older patients with tumors than in younger patients with tumors. In 
the group with no tumors, however, more of these a-a and k-s antibodies were 
found in the older than the younger subjects. 

It is apparent from Table 3 that both a-a and k-s antibodies were found to a 
greater extent in the diluted rather than in the undiluted serum of normal sub- 
jects, whether the results of their tumor skin tests (T.S.T.) were positive or 
negative. The presence of the antibody inhibitor (I.F.) in the undiluted sera 
explains this phenomenon in normal subjects. It is also shown that the younger 
subjects had an even greater degree of inhibition than the older ones, indicating 
probably a weakening of I.F. with aging. In patients with tumors, however, 
serum dilution did not increase the chances for antibody fixation. Antibodies 
were found in the undiluted serum to as great, or even greater extent than in the 
undiluted serum. This offers indirect evidence that the inhibitor was probably 
at fault in these cases—a finding which will be confirmed later in this report. 

The experiments with pooled sera from the 37 additional subjects also revealed 
the presence of both a-a and k-s antibodies. The mean C.I. values for a-a anti- 
bodies were lowest for normal subjects and for patients with cured carcinoma, 
and highest for patients with early localized carcinoma and carcinoma with 
local extension. The fact that the group with nontumorous diseases (mean age, 
57.8 years) had a C.1.,000 for a-a antibodies seven times that of a younger normal 
subject (aged 42 years) suggests that the aging process plays a definite but less 
significant role than that which tumors play in the production of a-a antibodies. 
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TABLE 7 


Biochemical Behavior of Sera from Subjects with and without Tumors as Revealed by Serial 
Cephalin Flocculation and Inhibition Experiments 


A B Cc 
plus reactions | dose by own | ,ormal LF 
in 12 tubes) | I.F. (units) (units) 
Normal subjects (test, +) 
san een 31.25 8.00 10.50 3.91 0.76 
15.00 4.00 9.00 3.75 0.44 
Average (19.81) (3.32) (+0.72) 
32.25 2.75 7.50 11.73 0.37 
31.50 8.50 10.50 3.71 0.81 
10.50 2.50 4.25 4.20 0.59 
Average (18.62) (6.55) (+0.59) 
Ca., cured 
31.75 7.00 10.00 4.53 0.70 
33.75 8.25 8.50 4.09 0.97 
15.50 5.00 7.00 "3.10 0.71 
Average (20.25) (3.91) (+0.79) 
Benign tumors 
27.25 0.50 6.00 55.00 0.08 
29.00 10.00 12.00 2.90 0.83 
17.00 2.25 12.00 7.56 0.21 
Average (18.88) (21.92) (+0.37) 
Ca., local (test, +) 
| 32.25 —0.50 1.00 65.00 —0.50 
Average | (15.83) (34.60) (—3.80) 
Ca., local extension (test, +) | 
| 22.50 3.50 10.00 6.43 0.35 
23.00 1.50 8.50 15.33 0.18 
| 6.25 —3.00 0.25 2.10 —12.00 
Average | (12.94) (7.95) (—3.82) 
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TABLE 7—Continued 


A B Cc 
Fleceulation in inpibition 
plus reactions | dose by own - Bement! L F. 
in 12 tubes) | LF. (units) (units) 
Ca., metastatic (test, +) 
29.00 3.25 7.25 8.92 0.45 
9.00 —1.50 —0.50 6.00 —3.00 
Average (16.88) (8.25) (—0.76) 
Ca., metastatic (test, —) 
29.75 7.00 9.50 4.25 0.74 
29.75 8.50 7.50 3.50 1.13 
Average (19.19) (3.08) (+1.17) 


The number of the individual amino acids involved as a target for a-a antibody 
production was least in the normal subjects and in those with cured carcinoma. 
Although the mean age for patients with cured carcinoma was 69 years as com- 
pared with 57.8 years for other diseases, antibodies to only 3 amino acids were 
present in the former as compared with 10 in the latter. It seems as if these 
subjects with cured carcinoma, oddly enough, became younger than their years 
from this point of view. 

This behavior of a-a antibodies was in distinct contrast to that of the distribu- 
tion of k-s antibodies in these two latter groups in which the C.I.1000 value in 
cases of cure was even higher than in the nontumorous group. In the case of k-s 
antibodies, the aging process seemed to be an important factor, though less im- 
portant than tumor formation. 

The behavior of antibodies to hyaluronic acid in relation to the stages of cancer 
suggests a pattern of interest. Antibodies to hyaluronic acid were present to a 
moderate extent in early localized cancer. With the extension of the cancerous 
process, these antibodies rose markedly and were maintained at this high level 
during the early stages of metastasis (T.S.T., +). In the late stages of metastasis 
(T.S.T., —) the antibody titer became moderate again. Antibodies for hyaluron- 
idase behaved similarly. Could the high levels of antibodies to these substances 
be related in some way to the spread of tumors? 

A-s and k-s antibodies did not seem to be localized to any one fraction. These 
were found in all the fractions studied, viz, the 50%, 66% and 33% fractions and 
even in the inhibiting factor (I.F.) (Fig. 5). 

In the normal subject, in the normal subjects with T.S.T. +, and in patients 
with nontumorous diseases and with cured carcinoma, the a-a antibodies in 
association with I.F. did not reach a C.I. level above 0.1 or a C.1.:000 level of 100. 
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In patients with benign tumors, localized carcinomas, and carcinomas with 
local extension, the I.F. had a greater amount of these antibodies, which dis- 
appeared when the stage of metastasis arrived. A similar behavior was noted for 
k-s antibodies. These results are shown in Table 5. 

A-a and k-s antibodies were also found in sediments and supernatants from 
tumor homogenates when these were treated with trypsin. Some similarities 
were observed between various carcinomas of the lung. The a-a antibodies most 
frequently found were those against N-acetyl-pL-alanine, pi-valine, glycine, 
DL-2-aminobutyric acid and pt-lysine. In the fractionated oat-cell carcinoma, 
a-a antibodies to pDL-serine and pi-tyrosine were most often found. In the 
arteriosclerotic heart with a myocardial infarct, a-a antibodies to pL-alanine and 
DL-serine were most frequent (Figs. 3 and 4). More study is needed of the various 
patterns in which these antibodies are found in relation to the various types 
of tumors and aging diseases. 

In studying quantitative changes in I.F. in cancer and aging, it may be seen 
from Table 6 that the amount of I.F. was much less than normal in the woman 
with liver atrophy, and below normal in the newborn infant. In the patients 
with lymphosarcoma and Hodgkin’s disease the amounts of I... were much 
greater than in health. However, the capacity of this I.F. to inhibit flocculation 
of globulins in the cephalin flocculation test was most marked in the young male 
aged 22, followed by the old male aged 65, lymphosarcoma and the newborn in 
that order, and least marked in Hodgkin’s disease. When homologous I.F. from 
the young normal subject was used instead of autologous I.F., its inhibiting power 
was most marked. With aging this inhibiting capacity is reduced. 

When pooled sera were fractionated with ammonium sulfate and these various 
serum fractions tested in inhibition experiments against their own I.F. as well 
as normal I.F., interesting results were observed (Table 7). In the normal sub- 
jects (T.S.T., +), those with benign tumors, those with nontumorous diseases 
and those with cured carcinoma, the ratio of inhibition obtained by the patient’s 
I.F. to that obtained by normal I.F. was below 1.0. In patients with cancer, 
however, whether in the early localized stage, the stage of local extension or the 
stage of metastasis (T.S.T., — but not T.S.T., +) the ratios were above 1.0. 
In patients with carcinoma, whether still localized or extended locally or metas- 
tasizing (T.S.T., + but not late T.S.T., — cases), negative values were obtained, 
indicating that increased flocculation instead of inhibition occurred when homolo- 
gous I.F. was used in an inhibition experiment. This points to a qualitative 
defect in I.F. in malignant tumors. In benign tumors this reversal was not noted, 
but a very weak inhibitor was observed. In cured carcinoma and in the late 
metastatic phase, this defect was unequivocally absent. In both of the latter 
conditions, however, I.F. flocculated in the presence of normal I.F’.—a phe- 
nomenon not noted in any of the other groups. 

Does normal I.F. inhibit antibody globulins as well as normal globulins and, 
if so, in what fractions of the serum are these abnormal components to be found? 
In Table 5 the results of an experiment are recorded to show that I.F. from a 
normal subject is an antibody inhibitor which is effective in a precancerous lesion 


August 1960 ANTIBODIES IN RELATION TO CANCER AND AGING 619 


(leukoplakia), but when cancer develops (as in the case of melanoma tested) the 
inhibitor loses the capacity to inhibit the abnormal antibodies. 

Antibodies to tissue and serum antigens show an interesting pattern in rela- 
tion to the stage of cancer. Thus in the patients with early localized lesions most 
of these antibodies to tissue and serum antigens were located in the 50% and 
66° fractions. In patients in whom extension of the disease had taken place, 
most of these antibodies were located in the 33 % and 50% fractions. In patients 
with metastasis, all three fractions (33%, 50% and 66%) carried large amounts 
of antibody. 

The distribution of a-a and k-s antibodies did not seem to follow distinctly 
the pattern described for serum and tissue antigens. Thus, in patients with 
localized carcinoma, a-a antibodies were found in the 50% fraction but not in the 
66% fraction. In patients with metastatic carcinoma, however, a-a antibodies 
were not found in the 50% fraction but in the 66 % fraction. K-s antibodies were 
present in both the 50% and 66% fractions, but moreso in the 66% fraction. 


DISCUSSION 


Antibodies to amino acids and key substances such as DNA, adenylic acid, 
thymine, pyrimidine and purine have not been described earlier to my knowl- 
edge, with the exception of antibodies to DNA. Evidence has been presented of 
the existence of the latter. This provides an altogether new concept which is of 
real significance in such areas as molecular biology and the chemical basis of 
heredity as well as immunology. It also points to the importance of studying 
haptens and univalent antibodies. 

What proof do we have that these serum components which react with amino 
acids and other key substances are in fact antibodies? What evidence do we have 
that these induced contractions of the uterine segments are true anaphylactic 
reactions? 

All those working with the Schultz-Dale test agree that if the reactions ob- 
tained are amenable to specific desensitization, they should be regarded as 
specific immunologic reactions due to antigen-antibody interaction. Chase (14) 
emphasized that by demonstrating specific desensitization in a Schultz-Dale test, 
nonspecific causes of muscle irritation can be ruled out. Trapani, Garvey and 
Campbell (15) used the same criterion. In our current studies, evidence for 
desensitization was fairly easy to obtain—that is, decreasing reactions or no 
reactions to the same substance when the uterine segment is washed and re- 
exposed to it at the same dosage level. 

The finding of more a-a and k-s antibodies in cancer patients than in the 
aging human, and the relative absence of these antibodies in young normal 
subjects is stimulating and thought-provoking. It is revolutionary to think that 
antibodies can be formed against not only one’s own giant protein molecules, 
but also against even the smallest units which make up these molecules, 7.e., 
the amino acids. Furthermore to find that antibodies can form against not only 
giant DNA molecules but also against the smaller constituents such as thymine, 
pyrimidine and purine, is perhaps a significant base-point for further exploration. 
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In such cases an immunologic defect is created which could have marked 
repercussions on the whole body. Both of these macromolecules (proteins and 
nucleic acids) have some similarities in basic structure which makes these findings 
assume even more importance. Both have in common a specific linear sequence 
of different units on a long chain. Any one nucleic acid contains four different 
kinds of bases (adenine, thymine, guanine and cytosine) whereas proteins mainly 
contain twenty different kinds of amino acids, and their sequence determines 
their specificity (16). What would happen if one base in a molecule of nucleic 
acid, or one amino acid in a protein molecule should become tied up by antibody? 
Would this not lead to a disturbance in the sequence of these bases and amino 
acids, resulting in an alteration in specificity? 

Furthermore, metabolic processes in living organisms are catalyzed by en- 
zymes, and all enzymes are protein molecules. An enzyme molecule may consist 
of one or more polypeptide chains which together may contain between a hundred 
and several thousand amino acid residues, all arranged in a definite sequence 
(16). What would happen to metabolic processes if the building stones of these 
enzymes (7.¢., amino acids) were to become ‘‘choked” by “bad”’ antibodies or 
altered in their sequence? 

Biologic replication and genetic information appear to depend primarily on 
the structure of these large molecules, 7.e., nucleic acids and proteins. What 
would happen to these genetic ‘‘messages”’ if a good number of the letters which 
make up the total message were to be effaced? 

Auto-antibodies, generally speaking, represent a specific host-reaction to a 
certain type of alteration in the interior environment—such as an antigenic al- 
teration of certain of the host’s tissue components. Should such an antibody be 
directed against one or more of the bases in a nucleic acid destined to carry genetic 
information, would this not represent a side-path by which an environmental 
incident could become hereditary? Could this not be the case in cancer? 

Wolf and Stavitsky (17) working with tissue cultures from lymph nodes found 
that antibodies were synthesized directly from amino acids. It seems reasonable 
to suppose that antibodies to certain amino acids (7.¢., a-a antibodies) could 
impair this synthesis of final antibody molecules so that the latter becomes de- 
fective. 

Could this mechanism explain the defective antibodies in cancer, referred to 
earlier, which are not inhibited by even normal antibody inhibitor? Amino acids 
are needed to supply constituents of tissue proteins and are also needed for pro- 
tein synthesis—for normal as well as for specialized functions such as antibodies. 
enzymes and hormones. Antibodies to amino acids could tie up an amino acid so 
completely that the end-result would be a deficiency of that amino acid. Snyder- 
man (18) reported that the deficiency of even a single amino acid could lead to 
symptoms relating to the general function of protein synthesis, namely, loss of 
weight, fatigue, lack of energy, decreased resistance, retarded wound healing, 
hypoproteinemia, anemia and nutritional edema. Is it a mere coincidence that 
the earliest symptoms of patients with cancer include some of those we have 
just listed (such as loss of weight and anemia), or could there be a causal relation- 
ship? It seems reasonable to suppose that in cancer a deficiency of one or more 
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amino acids could result from the formation of antibodies against these same 
amino acids, and that these antibodies could subsequently tie up these amino 
acids, resulting in a general disturbance of protein synthesis. 

Amino acids are themselves of importance for metabolic purposes other than 
supplying the constituents of tissue protein. Phenylalanine, for example, may be 
converted into tyrosine and enter into channels of protein formation, or it may 
enter into the synthesis of thyroxine and epinephrine, or into the formation of 
melanine. Tryptophan, in addition to being an essential amino acid for the 
synthesis of protein, is a direct precursor of nicotinamide and serotonin. Thus a 
deficiency of certain amino acids might lead to serious disturbances affecting 
hormones, vitamins and other key substances. 

There is some recent evidence that specific deficiencies of individual amino 
acids are related to specific functions. Thus, deficiencies of phenylalanine (19), 
threonine (20), histidine (21) and tryptophan (22) result in diminution of the 
size of the acidophils and depletion of the gonadotropic basophils in the anterior 
pituitary, atrophy of the testis, and involution of the thymus. 

Cataracts and other ocular changes resulting from tryptophan deficiency 
have also been described (23), in association with lipoidosis of the hepatic cells, 
myocardial lesions and crystalline deposits in the involuted thymus. Striking 
diminution of the spermatozoa count has also been noted following arginine 
deprivation (24). 

Is it a mere coincidence that these findings are encountered in aging subjects, 
or could it be that the aging process itself is caused by deprivation of individual 
amino acids and other key substances resulting from antibody formation against 
these amino acids and key substances? Further studies along these lines should 
be rewarding. 

The concept of an antibody inhibitor is of extreme significance. In our im- 
munologic approach we have concentrated on antigen and antibody and have 
attempted to explain all humoral host responses in these terms. Clearly, there 
are areas which are not explained by this limited concept. What happens before 
antibody is produced? Does the body lack an early mechanism to tie up an in- 
vader before antibody is formed? What does the body do in order to rehabilitate 
its reactive globulins or to stop the production of antibody when the antigenic 
stimulus disappears? There is mounting evidence that ‘‘bad”’ antibodies directed 
to the host’s own constituents are formed even in so-called normal humans. How 
is this “bad”? antibody handled? How is it tied up so that it can not reach its 
target? Furthermore, how do we explain psychosomatic influences, hormonal 
influences, and the influences of stress on the organism in terms of immunology? 

All these factors command that we widen our concepts of host defenses to 
include a triad of antigen, antibody, and inhibitor. 

For many years, we have been interested in this mechanism. We described 
this inhibitor earlier (12), studied some of its behavior in vitro as demonstrated 
by its capacity to inhibit flocculation of normal globulins in the presence of 
cephalin-cholesterol emulsion, and studied other aspects of its behavior by means 
of S.C.F. curves (15). 

We had found earlier that immunization resulted in an increase in this factor 


a 
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prior to, and independent of the specific antibody response. Drugs (such as 
antimalarials), alcohol, emotional excitement and stress and even physiologic 
mechanisms (such as food and physical exercise) all influenced this response 
(unpublished data). In the study of host-parasite interaction as it occurs in 
malarial infection, it was apparent that this inhibitor was indeed a resistance 
factor of vital significance to the host (12). 

In the present study, evidence is presented to show the dual function of this 
inhibitor. This same inhibitor, which can inhibit the flocculation of globulins in 
the presence of cephalin-cholesterol-ether emulsions, is really an antibody in- 
hibitor, capable of preventing the fixation of antibodies to uterine segments in 
the Schultz-Dale test. 

Parallel derangements in both of these functions of the inhibitor are shown 
to occur in aging, a state in which I.F. is much weaker; and even moreso in 
cancer, a disease in which a qualitative alteration of I.F. occurs, so that such an 
1.F. tends to reverse its function and flocculate (in the presence of cephalin- 
cholesterol-ether emulsions) or even increase, instead of inhibiting, antibody 
fixation to uterine segments in the presence of cancer antibodies in the Schultz- 
Dale test. 

It is apparent from this study that, in cancer, auto-antibodies to tissue and 
serum antigens and to amino acids and other key substances are also altered, 
since even a normal inhibitor is ineffective in inhibiting either the flocculation 
or antibody fixation of these globulins. 

Could it be that both conditions—the weakness in the antibody inhibitor 
coupled to the increase in a-a and k-s antibodies—are at the basis of the aging 
process? Both phenomena may possibly lead to the formation of larger and larger 
macromolecules which then precipitate out of the serum into the vascular wall, 
giving rise to such varied manifestations of the aging process as arteriosclerosis, 
coronary thrombosis or cerebral thrombosis. 

It might well be that in tumor formation some additional factors come into 
play, in which case “bad” antibodies are formed not only against the smaller 
molecules (amino acids, thymine, pyrimidine and glucuronic acid) but also 
against the antibody protein molecules themselves as well as other giant mole- 
cules such as nucleotides and polysaccharides. In addition, the protective anti- 
body inhibitor (I.F.) which should suppress these ‘‘bad’’ antibodies and prevent 
their being fixed to tissues, may possibly become itself ‘‘bad’’ and altered. 

A thorough study of these areas may shed more direct light on the nature of 
cancer and the aging process. 


SUMMARY 


Antibodies to amino acids and to other key substances (such as nucleotides, 
purines and pyrimidines) have been found in sera and tissues from cancer pa- 
tients by means of the Schultz-Dale test. 

The relationship of these antibodies to amino acids (a-a antibodies), to other 
key substances (k-s antibodies), to the aging process in general, and to tumor 
in particular, is discussed. 
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An antibody inhibitor (1...) found in human serum is also described. This 
substance is capable of inhibiting the fixation of antibodies to guinea-pig uterine 
segments in the Schultz-Dale test. It is also capable of inhibiting the floeculation 
of normal globulins in the presence of cephalin-cholesterol-ether emulsion. 

Comparative studies of this factor in the serum and tissues of patients with 
cancer, patients with nontumorous diseases, and elderly and young volunteers 
showed this inhibitor to be markedly altered in cancer and to a lesser degree 
with aging. 

These immunologic defects—formation of “bad” antibodies or auto-antibodies 
to the host’s own amino acids and other key substances—as well as the defect 
in the protective antibody inhibitor, provide two independent but interrelated 
mechanisms underlying the aging process and cancer. 
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PENTAMETHYLENTETRAZOL (METRAZOL) IN THE TREATMENT 
OF THE GERIATRIC PATIENT. EVALUATION ON 
AN OPEN GERIATRIC WARD 


ADOLF HAAS, M.D.* 
Ypsilanti State Hospital, Ypsilanti, Michigan 


Many studies with pentamethylentetrazol (Metrazol)! have been performed 
in many places, both with the drug alone and in combination with vitamin Beg. 
The results reported are at best confusing and show a range of variation difficult 
to understand. 

In the clinical trial to be described, we used Metrazol in tablet form and as a 
powder from which a liquid solution was prepared.' This report is divided into 
two parts to reflect two separate dosages given to the same group of patients in 
two successive periods of time. 


SELECTION OF PATIENTS 


In order not to influence the patients and not to disturb the usual equilibrium of the 
ward, the author did not take an active part in the selection of the patients. They were well 
known to him from previous contacts, but he did not engage selectively in conversations 
with them. The selection was left largely to the attendants. The patients chosen were 
discussed individually with the attendants, and the case histories were reviewed. The se- 
lections were confirmed when they matched our criteria. As far as possible, cases of clear- 
cut chronic brain syndrome were excluded from the study, thus tending to eliminate patients 
with severe damage to the brain substance. The patients were selected especially from the 
point of view of their behavior on the ward. The criteria were as follows: 1) diagnosis of 
mild chronic brain syndrome or chronic psychosis; 2) apathetic behavior on the ward; and 
3) general cooperativeness of the patient, assuring that the medication would be taken 
without the necessity of specific supervision. 


METHODS AND RESULTS 
Study 1 


Twenty-four patients were finally selected. Of these, 15 were given Metrazol 
in tablet form (0.1 Gm. four times daily), and 4 were given Metrazol in liquid 
form (0.1 Gm. per teaspoonful, four times daily). In addition, 5 other patients 
were studied, for whom the Pharmacy prepared a liquid placebo tasting like 
Metrazol, to be taken in a dosage of 1 teaspoonful four times daily. 

The study was conducted for about five weeks—from September 14 to October 
20, 1959. The patients were seen at weekly intervals by the examiner, who was 
also seeing other patients at the same time in order not to introduce any variable 
of “special treatment.’’ The progress notes were kept by the attendants at three- 
day intervals; in between, the patients were discussed individually with the 
attendants. 

Blood pressure was taken daily during the first week and then twice a week 


* Chief, Geriatric Service. 
' Knoll Pharmaceutical Company, Orange, N. J. 
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during the remainder of the study. The patients not receiving Metrazol also had 
their blood pressures taken. 

The average age of the patients was 5649 years. The oldest was 80 years of 
age and the youngest 34. Four patients were between 35 and 48 years of age. 
These younger patients were kept on a geriatric ward because of the convenience 
afforded in their hospital management. 

The lowest blood pressure recorded was 100/60 mm. Hg. The highest was 
220/90. During the entire study, there was no significant change in blood pressure 
in any of the patients. 

By the end of the five-week period, there was no improvement in the patients 
receiving Metrazol, and no change as compared to the patients receiving placebo. 
Moreover, there was no change as compared to the rest of the ward population. 
These 24 patients lived continuously among the other patients, constituting a 
total ward population of 100. All had ground privileges and were capable of 
taking care of themselves. 


Study 2 


In order to learn whether a higher dosage of Metrazol might be effective, 
we chose 15 patients from those in Study 1 and treated them with Metrazol, 
0.2 Gm. (two tablets) four times daily for a period of about seven weeks—from 
November 17, 1959 through January 10, 1960. The average age of these patients 
was 62.5 years. In 2 patients therapy was discontinued because of intercurrent 
illness necessitating transfer from the ward. In another 4 patients therapy was 
discontinued after one month in order to make more medication available to 
the subjects who showed more promise of reacting to the drug. 

All of the blood pressures again were within the normal range for the age 
group. The lowest blood pressure was 100/70 and the highest 160/85. No sig- 
nificant increase or decrease of blood pressure was noted during the medication 
period. 

In both groups of patients no significant side-effects were noted, although 
some patients had a feeling of nausea and burning in the stomach which was 
usually relieved by temporary lowering of the dosage of Metrazol. 

Of the final group of 9 patients receiving 0.2 Gm. of Metrazol four times a day, 
3 showed definite improvement according to our criteria. They became more 
alert, more approachable, and had more initiative in the ward situation. They 
were definitely more satisfied with themselves and others and showed improve- 
ment in spontaneous socialization. The improvement may possibly have been 
the result of increased oxygenation in the brain or increased synaptic activity. 
These factors were not measured in our study, but the data of other studies sup- 
port this concept. 


COMMENT 


The setting and the approach were chosen because of the following considera- 
tions. An extensive study of Metrazol was not contemplated, as the results of 
many such studies are already known (1-3). We wished to see how patients who 
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are not assaulted with an armamentarium of testing and interviews (in itself a 
form of psychotherapy) would react to a drug of which they knew nothing and 
which was given to them without interruption of their general routine. This 
situation would more closely approximate the circumstances under which the 
drug would be administered in a continuation of the style of life which these 
patients would face either in the hospital or outside the institution. From a 
realistic point of view we were not in a position to give special attention to these 
patients. If they had been given special attention, we would not know what we 
had really observed—whether a psychologic or a pharmacologic effect, or a com- 
bination of both. From previous experience with patients who live in a state 
hospital, we know that the more personal attention they get the more they 
will improve, up to a certain point. However, even to arrive at this point of 
diminishing return from psychotherapy, there is not enough personnel 
on “chronic” wards to provide the attention. 


CONCLUSIONS 


Based on observations in 24 patients under routine conditions in a geriatric 
ward, it is concluded that pentamethylentetrazol (Metrazol) may have a moder- 
ately beneficial effect on some patients with organic brain changes of mild degree 
in the later years of life. 

Metrazol is not the drug of choice for elderly patients. It should, however, be 
used frequently on a trial basis, as it appears to be safe and may help in the 
management of some geriatric patients and increase well-being in selected cases. 
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REWARDS OF A HOMESPUN GERIATRIC PROGRAM 
JOHN BRICE PLASS, M.D.* ann JOHN F. LAZARONY, R.Pu.T.** 
City Infirmary, Poughkeepsie, N.Y. 


Increasing physical deformities and mental dejection are cardinal foes of the 
elderly, chronically-ill patient and they must be actively combated. Although 
these destructive tendencies can be seen in all areas where older persons are 
found, their importance was first realized by us when confronted by the re- 
sponsibility for the inmates of a city infirmary. 

After a study of the needs of the patients in this 53-bed institution it was 
thought that they could best benefit from some type of physical medicine. There 
having been no physiotherapy section, nor money allotted therefore, practicality 
dictated that it be some form of simplified endeavor. The results have been so 
gratifying that we have been prompted to pass along our homespun solution 
to the problem. 


DEVELOPMENT OF THE PHYSIOTHERAPY SECTION 
Quarters 


The search for a physiotherapy area led to the appropriation of a large bed- 
room with adjoining bath, formerly personnel quarters. Although technically a 
physiotherapy area should be centrally placed, the opinion was that in this 
instance the waiting room, the adjoining second-floor porch and the sunny end 
of the building would lend a festive spirit that would far offset the problem of 
the transportation of patients. This proved to be true. 


Procedures 


The next decision concerned the types of physiotherapy procedures that could 
be executed with simplicity, yet would be effective. The following appeared to 
meet our requirements: 

1. Active and passive stretchings of all spastic or restricted limbs. 

. Strengthening exercises, local and general. 

. Re-education ir walking, and wheelchair activities. 
. Training in personal-care functions 

. Application of moist heat. 


Equipment 


Having determined the simplified aims and procedures, our next problem was 
that of the equipment. The following recommendations were made: 

1. Treatment table with suitable padding. 

2. Parallel bars with full-length wall mirror, to teach balance and walking. 


* Physician, City Infirmary, Poughkeepsie, N. Y. 
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3. A long wall-bar, to teach getting out of a wheelchair, strengthening the 
legs and leading to use of the parallel bars. 

4. Overhead pulleys to increase range of motion and strengthen the upper 
extremity. 

5. A shoulder wheel for preventing “frozen shoulder” and increasing range 
of motion. 

(. Weights for strengthening exercises. 

7. Material to form packs for the use of moist heat. 

Superimposed on the problem of procuring the foregoing equipment were the 


‘seemingly unsurmountable complications of lack of funds, and no provisions for 


such funds in the near future. The solution had to lie in finding materials that 
could be fashioned to our use. With less difficulty and with more rapidity than 
one might suppose possible, our “physiotherapy plant’? developed as follows. 
The parallel bars were made from parts of a pipe railing that were taken from 
a condemned porch, and these bars were fastened to the floor and wall. The wall- 
bar, donated by a plumbing concern, was constructed so that it could be fastened 
securely to the irregularly spaced uprights. 

The two overhead pulleys were taken from a Balkan frame and secured to the 
sprinkler-system pipe. Clothes line was passed through the pulleys. Since there 
were but two handles (from an old spring exerciser), the other end of each line 
was formed into loops to hold the affected limb without circulatory 
embarrassment. 

The shoulder wheel presented a problem until the discovery of a wheelchair 
that was beyond repair. A wheel was removed, and a rotating handle attached; 
the wheel was then mounted on a closet door, and that phase was ready. 

The weights were obtained in pairs of 1, 2 and 5 pounds. Galvanized ‘L’s” 
and ‘““T’s”’ provided the lighter weights; lead, the heavier. By placing these objects 
in muslin sacks with long purse strings, they could be used in combination with 
the other equipment or taken to the bedside for use in strengthening the biceps 
brachialis or the quadriceps femoris. 

The treatment table was made by joining two firmly constructed tables that 
had formerly served in utility rooms. Suitably folded old blankets made the 
padding. Blankets worn beyond even this use were cut vo form the packs for 
application of moist heat. Our source of hot water was the tap in the bathroom 
of the living quarters appropriated for the physiotherapy area. 

At this point we purchased our first piece of equipment. We bought a full- 
length wall mirror at a cost of six dollars and placed it at the end of the parallel 
bars. 

The combination of simplified physiotherapy procedures and the type of 
equipment used led us to call ours a homespun rehabilitation program. 


Personnel and records 


Our city infirmary is fortunate in being provided with the services of a physio- 
therapist from the county health department, on the basis of half a day per 
week, and at no cost to the infirmary. Upon admission the patient is examined 
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DATE OF 
NAME ADMISSION 
AGE_ SEx 
Profile: 


Gross Abnormality 


Reported Abnormality 


Communicative Defects 
Personality and Mental Change 


General Condition: 
a. Completely independent 
b. Ambulates with walking aids (crutches, walkers) 
ce. Ambulates but needs orderly or nurses’ help 
d. Independent in wheel chair 
e. Confined to bed or chair 
Upper Extremity: 


a. Range of motion good, fair, poor 
b. Functional ability good, fair, poor 
c. Muscle power good, fair, poor 
Lower Extremity: 
a. Range of motion good, fair, poor 
b. Funetional ability good, fair, poor 
ce. Musele power good, fair, poor 
Program: 
Summary: 


Fia. 1. Funetional grading form 


by the infirmary physician who, when indicated, outlines a program for rehabili- 
tation. At the physiotherapist’s weekly visit the outlined programs are discussed 
by the physician, physiotherapist, supervising nurse and the patient. Then, 
either at the bedside or in the physiotherapy room the projected program is ex- 
plained and demonstrated to the nursing and orderly staffs, so that they can 
help sustain the program between the physiotherapist’s visits. 

In order to assess the progress of the patients properly, a simple functional 
grading form was devised (Fig. 1). This grading form allows a rapid comparative 
review of the patient’s status. 


Results 


Our program has led to elevated morale among the patients, increased soci- 
ability and new hope for the future. They have become increasingly able to 
assist in their own care, thus reducing the need for protracted nursing. Patients 
reaching complete independence are discharged to boarding homes, rooming 
houses or their own homes—the types of facilities that are least expensive to the 


August 1960 REWARDS OF A HOMESPUN GERIATRIC PROGRAM 631 


municipality. The increase in these discharges from 13 in 1958 to 40 in 1959 
reflects the success of a simple, homespun program. 


SUMMARY 


The advantages are presented of a simplified geriatric rehabilitation program 
in a 53-bed infirmary. The methods of establishing such a program at practically 


no expense are described. This program might prove feasible in other 
communities. 


FUNDAMENTALS OF AGING: A COMPARISON OF THE MORTALITY 
CURVE FOR HUMANS WITH A VISCOSITY CURVE OF GELATIN 
DURING THE CROSS-LINKING REACTION 


JOHAN BJORKSTEN, Px.D. anp FRED ANDREWS, M.S. 
Bjorksten Research Foundation, Madison, Wisconsin and Houston, Texas 


The mortality curve is an expression of the rate of aging, for it may be assumed 
that the rate of exposure to infections, accidents and other traumata is in the 
same order of magnitude in the various periods of life, and does not increase 
logarithmically or even linearly with age. Thus the rate of traumata being roughly 
constant, the mortality curve is an expression of the decreasing ability of the 
aging organism to overcome all kinds of stress. This decreasing ability to over- 
come stress is the principal expression of aging and is the basis for the shape of 
the mortality curve. 

In view of the mounting evidence in favor of the theory that biologic aging is 
largely caused by the immobilization of active large molecules, it appeared of 
interest to compare the shape of a time/viscosity curve of protein immobiliza- 
tion by cross-linkage in vitro with the shape of the mortality curve for humans. 


MATERIALS AND METHODS 


A 25-Gm. aliquot of Graylake gelatin having an isoelectric point of 8.0 and a Bloom value 
of 250 was dissolved in 250 ml. of distilled water and the pH was adjusted to 3.3 with sulfuric 
acid. The viscosity of the gelatin solution (at 45°C.) was measured with a Brookfield vis- 
cometer and found to be 65 centipoises, before addition of the cross-linking agent. Then 7.5 
Gm. of a commercial basic chrome sulfate (Tanolin W2XD)! was added to the composition 
after the gelatin was placed in a delta blade Brabender Plastograph.? The mixing speed of 
the instrument was 50 rpm, the reaction temperature was 45°C., and the lever ratio was 
1:1. The revolving rate of the chart was 1 cm. per minute. 


RESULTS 


A typical Brabender viscosity tracing obtained under the conditions described 
is shown in Figure 1, and a plot of the data redrawn to linear coordinates is shown 
in Figure 3. If aging and the concomitant decreased resistance are indeed results 
of immobilization of proteins, it would be expected that a curve expressing a 
simple chemical reaction leading to such immobilization would have the same 
shape as the mortality curve. That this can be the case is shown by Figures 2 
and 3. 


DISCUSSION 


The theory that aging is due to immobilization of large active intracellular 
molecules (previously expressed by one of the present authors (2, 3)) has not 


! Tanolin W2XD was obtained from Diamond Alkali Company, Kearny, N. J. 

? The Brabender Plastograph is manufactured by the C. W. Brabender Instruments, Inc. 
of South Hackensack, N. J. It subjects the test material to the kneading action of two re- 
volving blades, and records the power required, which increases with viscosity. 
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Fig. 1. Brabender Plastogram of the gelatin-Tanolin W2XD reaction 
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80 CROSS-LINKING OF GELATIN 
Measured with Brabender Plastograph 


Composition 
Gelatin 20% 
7 Tanolin 3% 
pH 3.3 


Conditions 
temperature 45° C., 
lever ratio 1:1 
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Fig. 3. The rate of progressive immobilization of gelatin under the influence of a cross- 
linking agent, as recorded on the Brabender Plastograph—transcribed from Figure 1 to 
straight-line coordinates. 


been disputed. Various possibilities have been presented as to the way in which 
this immobilization could take place. Cross-linkage appears the most likely 
major mechanism, however, because through cross-linkage a very small amount 
of reactant can have a very large effect on the large molecules, and it is as uni- 
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Fig. 4. Mortality rate plotted against time (age) for white American males, using semi- 
logarithmic coordinates. 


versal as aging itself (4, 5). Cross-linkages can immobilize proteins in a way 
which renders them irreversibly inert toward body enzymes (6). Since cross- 
linking agents have been shown to be normally present in the organism (5), 
these highly reactive compounds are bound to interact with the body proteins. 
The recent work of Alexander and Stacey (7) has shown that cross-linkages of 
deoxyribonucleic acid may similarly occur. 

The finding of Bjorksten and Gottlieb (6) that enzymatic digestion of a pro- 
tein (gelatin) is blocked or severely distorted by cross-linkage, has been recently 
confirmed by Kohn and Rollerson (8) using collagen cross-linked with formalde- 
hyde. These authors state: ‘The data suggest that the decrease (in digestibility 
of collagen) noted with advancing age may be due to a chemical reaction between 
collagen and some metabolite functioning as a tanning agent.” 

Radiation effects have been proposed or implied by Harman (9, 10) and by 
Szilard (11). Although radiation will break off free radicals which can cause 
cross-linkages, this can hardly be a major mechanism in aging, because even 
ten times the amount of radiation a person receives from cosmic sources during 
a lifetime is insufficient to cause the amount of immobilization of proteins ob- 
served in old animals (12). 
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Fia. 5. The rate of progressive immobilization of gelatin under the influence of a cross- 
linking agent (from Figures | and 3) plotted on semi-logarithmie graph paper. 


Thermal denaturation has been proposed as a form of immobilization of pro- 
tein (13, 14) but this is also unlikely to be a major mechanism because denatured 
proteins are usually easily attacked by body enzymes and thus returned to the 
metabolic cycle. 

It is not our wish to attempt any analysis or conclusion on the basis of the 
present limited data, but it is interesting that curves (Figs. 2 and 3) plotted on 
a logarithmic scale show similar breaks in the slope. This is apparent from Fig- 
ures 4 and 5. The latter parts of these curves proceed in accordance with a steeper 
exponential slope. The reason in Figure 5 probably is, and in Figure 4 perhaps is, 
that the initial cross-linking fixes the protein chains in spatial proximity to each 
other, thereby increasing the probability of additional cross-linking and con- 
sequent final immobilization. 
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SUMMARY 


The data of the present study demonstrate that a similarity exists between 
the curve expressing changes in mortality with time in humans and the curve 
expressing congelation of protein being cross-linked under the specified condi- 
tions. Plotted on semi-log paper, both curves show similar breaks and rate 
changes. This adds further support to the theory that immobilization of large 
molecules is a controlling factor of the aging mechanism. 
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COMBINED VASODILATOR THERAPY IN PERIPHERAL VASCULAR 
DISEASES 


ROY J. POPKIN, M.D.* 


Los Angeles, California 


The medical management of occlusive and vasospastic peripheral vascular 
disease is effective in a large percentage of patients. Although the results of 
surgical therapy are often spectacular and even life-saving, these procedures 
are limited to a small number of cases. Most of the patients with peripheral 
vascular disorders are those who are poor surgical risks, those who refuse sur- 
gery, and those whose disorders are not severe enough to require surgery and 
therefore must be treated by conservative measures. Successful management 
with conservative therapy involves a variety of procedures all carried out more 
or less simultaneously, such as frequent walking, measures to promote venous 
return, hygiene for the care of the extremities, cessation of the use of tobacco, a 
dietary regimen, anticoagulant therapy in some cases, and vasodilator drugs in 
the majority of cases. Associated disease processes must be treated. Every meas- 
ure must be used to promote venous and arterial flow, to dilate spastic and col- 
lateral vessels and to insure the general improvement and well-being of the 
patient. 

It is the purpose of this paper to report on the clinical effectiveness of combined 
vasodilator drug therapy in peripheral vascular diseases. An evaluation of this 
type of therapy is difficult because of our lack of knowledge of the etiology of 
most of these diseases, the chronicity of the disease processes, the spontaneous 
improvement occasioned by operation of the natural adaptive and defensive 
mechanisms of the body, and the presence of associated diseases common to 
this age group. Economic and emotional factors are also important. 

Vasodilator drugs play an important role in therapy. For successful treatment, 
we found it necessary to employ two agents simultaneously. These drugs acted 
pharmacologically at different levels, centrally and peripherally, but worked 
toward the same end, namely vasodilation. 


THE DRUGS USED IN COMBINED THERAPY 


As this discussion deals chiefly with long-term management of peripheral 
vascular disorders, we have omitted mention of some agents proved to be bene- 
ficial for short-term therapy but not practical for prolonged use owing to loss of 
effectiveness and side-reactions. The report is concerned with 2 preparations 
which, when employed together, are more effective for both short-term and long- 
term therapy than when used alone. These preparations are: a) an ergot deriva- 
tive (Hydergine!), and b) cyclandelate (Cyclospasmol®*). 


* Address; 6423 Wilshire Boulevard, Los Angeles 48, California. 
' Product of Sandoz Pharmaceuticals, Hanover, N. J. 
2 Product of Ives-Cameron Company, New York, N. Y. 
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{ydergine is composed of the methanesulfonate salts of 3 hydrogenated ergot 
alkaloids (dihydroergocornine, dihydroergocristine and dihydroergokryptine) in 
equal amounts. It is available in sublingual tablets (each containing 0.5 mg.) 
and also in ampuls for intravenous and intramuscular use (each containing 0.3 
mg.) The hydrogenated ergot alkaloids have two major sites of pharmacologic 
action—central and peripheral. The central activity appears to be complex. 
The chief effects are due to inhibition of the vasomotor center, which leads to 
lowering of the vascular tone and consequently to peripheral vasodilatation and 
diminution of arterial tension. The peripheral activity is chiefly of the latent 
adrenosympatholytic type, and involves functions stimulated by epinephrine 
(1-3). Headaches associated with arteriosclerotic or essential hypertension are 
partially or completely relieved by sublingually administered hydrogenated 
ergot alkaloids (4). Disturbances of cerebral circulation can be satisfactorily 
treated with the hydrogenated ergot alkaloids (5-9), and cerebral circulation 
can be improved (10-12). 

Cyclospasmol is a synthetic preparation, cyclandelate, the mandelic acid ester 
of 3,5,5-trimethyleyclohexanol. It belongs to a group of spasmolytics with a 
peripheral effect upon the smooth musculature. The relaxing action on smooth 
muscle (including that of the vascular system) closely resembles the action of 
papaverine (13, 14). Its clinical value in the treatment of peripheral vascular 
diseases has been reported by several investigators (15-17). 

The value of Hydergine in peripheral vascular disorders also has been the 
subject of several reports (7, 18-25). In recent studies on causalgia, Hydergine 
has been injected intra-arterially into the extremities, or intravenously into 
other involved areas of the body. The sublingual form was also employed, re- 
sulting in considerable relief of pain (26, 27). 


CLINICAL MATERIAL AND METHODS 


The 52 ambulatory patients who were studied suffered from various peripheral vascular 
diseases. They were followed for periods of six to nine months. There were 25 males and 
27 females, ranging in age from 29 to 93 years. The majority were in the sixth and seventh 
decades of life. 

At the beginning of this investigation, Hydergine was used as sublingual tablets in a 
dosage of 0.5 mg. four time daily. The manufacturer then provided the drug in higher con- 
centration, so that each tablet contained 5 mg. Most of the patients were given the 0.5-mg. 
tablets, but several received the 5-mg. tablets twice daily and obtained approximately the 
same results as with the 0.5-mg. tablets four times daily. Hydergine intravenously or 
intramuscularly was useful when an acute effect was desired; it was then followed with the 
sublingual regimen. Cyclospasmol was usually given in a dosage of 100 mg. (one tablet) 
four times daily, but a few patients took a lesser amount for short periods. 

Among the 52 patients there were 46 cases of arteriosclerosis obliterans, some complicated 
by ischemic ulcers and several by amputations for previous gangrenous processes. Many 
patients were also suffering from one or more of the following: hypertension, coronary 
artery disease, diabetes mellitus, cerebral arteriosclerosis, pulmonary emphysema, and 
arthritis of one or more joints. There were 2 cases of primary Raynaud’s disease and 2 cases 
of thromboangiitis obliterans (all with one or more ischemic ulcers of the extremities) ; 
1 case of post-thrombophlebitic ulcer of an extremity; and 1 case of post-traumatic causalgia 
with vasospasm. 
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The majority of these patients had been followed for many years and their cooperation 
and response to therapy were well known. No pressure was placed upon them to accept the 
medication and no “sales or pep talk’? given with the purpose of influencing them. They 
and their families were merely told that the combination of drugs seemed logical from a 
pharmacologic point of view, and should give better results than when each drug was taken 
alone. This procedure was followed in order to make certain that they continued medication, 
because many objected to the number of tablets taken daily. It was an important factor 
in the regimen, as the majority of the patients were also receiving medication for other 
illnesses. Although the combined medication had been started in more than 52 patients, 
only 52 were finally selected because they had cooperated sufficiently to make objective 
evaluation possible. 

Other therapeutic measures were carried out in addition, such as walking as much as 
possible, the use of a cane when necessary, and resting. Hygienic measures for the care of 
the extremities were instituted. Specific disorders such as ulceration, hypertension or 
diabetes were treated. Oral hypoglycemic agents were used when possible for diabetic 
subjects, and many received vitamins. In each instance the patient was treated as a whole. 
All were closely observed every week or two during the entire period of study, and some 
were observed more often. In cases in which smoking could be discontinued, it was stopped 
at least a month before vasodilator therapy was initiated, in order to minimize vasospasm. 
Many patients had been taking Hydergine alone or other vasodilator drugs prior to this 
study; a few had been taking Cyclospasmol alone. All cases were chronic. None of the 
patients had improved markedly before combined therapy was started, and a few had 
regressed. 


TABLE 1 


Results of Combined Vasodilator Therapy (Hydergine and Cyclospasmol) in 52 Patients 
Suffering from Various Peripheral Vascular Diseases 


Chief Peripheral Vascular | 


Symptoms Results of Therapy 


Arteriosclerosis obliterans 

46 patients (24 males and 
22 females, aged 52 to 
92) 


Thromboangiitis obliterans 
2 males (aged 52 and 53) 


Raynaud's disease 
2 females (aged 38 and 41) 


Causalgia with vasospasm 

1 male (aged 29) 

Post-thrombophlebitic 
syndrome with stasis ul- 
cer 

1 male (aged 56) 


tion; pain at rest; is- 


| 
| Intermittent claudica- 
| ehemic ulcerations 


Vasospasm; intermittent 
claudication; ulcers of 
toes 


Vasospasm; ulcers of fin- 
gers 


Pain; vasospasm 


Delayed healing of ulcer 


Improvement of major symptoms 
slight to marked in over 50°. 
Poor results in 3 cases (607). Ex- 
tension of gangrene in 1 patient, 
requiring amputation. One died 
of an acute coronary occlusion. 
One suffered an acute coronary 
occlusion, but survived. 

Marked improvement in rate of 
healing of ulcerations. Moderate 
improvement in relief of vaso- 
spasm and intermittent claudi- 
cation. 

Moderate improvement in vaso- 
spasm. Healing of ulcers accel- 
erated. 

No improvement in pain. Vaso- 
spasm relieved. 

Healing in less than 8 weeks. 
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A beneficial response to therapy was considered to be improvement in general well- 
being; less intermittent claudication, rest pain and nocturnal cramping; accelerated healing 
of ulcerations; and an increase in the warmth of the extremities. Special tests were made 
on all patients at frequent intervals; these included determinations of arterial pulsation 
(oscillometric), surface temperature and blood pressure, electrocardiograms, blood counts, 
urinalyses, and estimations of the blood levels of sugar and cholesterol. The over-all results 
are listed in Table 1. 


RESULTS 


Evaluation of therapy in chronic disease, especially in terms of specific per- 
centages, is difficult; reliance must be placed on sound clinical judgment. The 
data of this study were based upon observation of the patients before and during 
the combined vasodilator therapy and direct measurement of certain physiologic 
responses such as changes in surface temperature, arterial pulsation and color of 
the skin. The combination of vasodilator preparations was well tolerated and 
appeared to give better results than when the drugs were given individually. 


Beneficial effects 


General: Major symptoms improved in over 50 per cent of the patients with 
arterial occlusion and spasm. The greatest improvement was in general well- 
being—manifested by fewer complaints and an increase in useful activity. Pre- 
viously, these patients had had a multitude of complaints. In many instances, 
headaches, confusion and impaired memory were improved and there was a 
better outlook on life. Tolerance to cold was increased, and there were fewer 
complaints of pain and stiffness on exposure to cold. Cyanosis and blanching 
were diminished, and in most cases a natural healthy color was restored to the 
skin of the extremities. Intermittent claudication was frequently reduced. 

Healing of ulceration: Ischemic ulcerations were well controlled in general. In 
2 cases of ulceration involving bunions, complete healing occurred; these ulcers 
had been present for several years without change. Three cases of ischemic ulcer 
of the heel, a lesion which is notoriously difficult to treat, healed completely. 
Stasis ulcers associated with the post-thrombophlebitic syndrome disappeared 
rapidly. Ischemic ulcerations of the fingers in cases of thromboangiitis obliterans 
and Raynaud’s disease healed with unusual rapidity. Blood pressure: There were 
no significant changes in blood pressure in any of the patients, and no augmenta- 
tion of the effect of rauwolfia antihypertensive preparations. Arterial pulsations: 
In the majority of cases the oscillometric changes were considered insignificant, 
but in some instances there was marked improvement. Surface temperature: 
Surface temperature increased slightly in about 50 per cent of the cases. Pain: 
Ischemic neuritis and rest pain were usually markedly benefited, in that they 
became more amenable to analgesic therapy; in some instances they were com- 
pletely relieved. Miscellaneous: There were no appreciable effects upon the elec- 
trocardiogram, pulse rate and respiration. In over 50 per cent of the patients 
who had undergone sympathectomy previously, there was increased circulation 
in the desympathectomized limb. 


/ 
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Poor results 


In 1 man aged 75, repeated occlusive episodes in the extremities diminished 
remarkably during combined vasodilator therapy, but the patient died of acute 
coronary disease. One 50-year-old woman who was suffering from arteriosclerosis 
obliterans, an ischemic ulcer of the toe and arteriosclerotic heart disease, and 
who was receiving anticoagulant therapy, had an acute coronary occlusion but 
survived. One woman aged 63 with diabetes and arteriosclerosis obliterans was 
being treated for an ulcer of the great toe; gangrene spread to the foot and neces- 
sitated amputation of the leg. 


COMMENT 


The role of vasodilator therapy in chronic vascular illness should be recognized 
as adjunctive. Patients with peripheral vascular diseases are usually in the age 
group afflicted with other chronic and debilitating illnesses. They have a gloomy 
outlook on life, not only because of their loss of earning power and economic 
security, but because of their reduced status. Consequently, any therapeutically 
effective agent or combination of agents is indicated. The foregoing combination 
of two vasodilators with different sites of pharmacologic action is rational. In 
this series, it was clinically effective in an appreciable number of cases in which 
previous therapy had not been satisfactory. 


SUMMARY 


Fifty-two patients suffering from various peripheral vascular diseases, pre- 
dominantly arteriosclerosis obliterans, were observed for six to nine months 
while being treated with a combination of ergot alkaloids (Hydergine) and 
cyclandelate (Cyclospasmol). Other measures were also instituted, such as walk- 
ing exercises, hygiene of the extremities, and specific therapy for associated 
conditions such as hypertension, diabetes, cardiac disorders and cerebrovascular 
disease. 

Clinical improvement was observed in over half of the patients with arterial 
occlusion and spasm. 

The combination of these two drugs was more effective than either preparation 
used alone. 
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ACUTE LEUKEMIA IN PATIENTS PAST THE AGE OF 50 
FERNANDO RUBIO, Jr., M.D.* 


St. Petersburg Medical Clinic, St. Petersburg, Florida 


Acute leukemia has shown a steady rise during the last few decades (1). Ac- 
cording to earlier reports (2-4) the peak incidence of acute leukemia is in child- 
hood, with few cases occurring after the age of 50. However, an apparent change 
in this age distribution has been recently emphasized by Gunz and Hough (5) 
who, in a survey of 546 cases, found that 46 per cent of the deaths from acute 
leukemia occurred in patients past the age of 50. The reasons for this shift in 
age distribution are not clear. Whether advancing age alone is the cause, or 
whether there are other factors, has not yet been settled. St. Petersburg, Florida, 
a community well known as a haven for elderly people, seemed an appropriate 
place to study this question further. In reviewing our records in this clinic, it 
was found that during an eleven-month period a diagnosis of acute leukemia 
had been made by the author in 29 patients, only 5 of whom were less than 50 
years of age. Thus, over 80 per cent of the cases were in patients aged 50 or older. 
Because of this apparently high prevalence of the disease in this age group, it 
was decided to analyze our clinical data in greater detail. 


MATERIAL AND METHODS 


Between October 1, 1958 and September 1, 1959, a diagnosis of acute leukemia was made 
in 24 patients past the age of 50. During the same period, 22 patients past the age of 50 
were found to have chronic leukemia (chronic lymphocytic in 20; chronic granulocytic in 
2). Eight patients were classified as probably ‘‘preleukemic,’’ 6 had myelofibrosis with 
myeloid metaplasia, and 4 had polycythemia vera. All those with acute leukemia were 
hospitalized and routine hematologic investigation was carried out. Platelet counts were 
performed by the direct method using brilliant cresyl blue and Sequestrene as the diluent 
(normal platelet count 200,000 to 400,000 per cu. mm.). 

Bone marrow studies were made on one or more occasions in all except 3 patients (Nos. 
16, 18 and 22), one of whom (No. 22) refused this examination. In Cases 16 and 18 the periph- 
eral white blood counts were 218,000 and 784,000, respectively. The diagnosis of acute leu- 
kekemia was established by examination of the peripheral blood and the bone marrow. 
Cases exhibiting over 15 to 20 per cent blast forms in either the peripheral blood or the 
bone marrow, or both, were classified as ‘“‘acute.’’ The duration of symptoms, although 
taken into account, was not considered as an essential factor in arriving at the diagnosis. 
Patients whose leukocytes in the peripheral blood and bone marrow were of a mature variety 
or who had 10 per cent or fewer blast forms in either blood or bone marrow, were not in- 
cluded in this study. They were classified as having chronic leukemia. A diagnosis of sub- 
acute leukemia was not made. 

Patients who initially received large doses of prednisone (100 to 250 mg. daily) and/or 
6-mereaptopurine, were hospitalized for an arbitrary period of ten to fourteen days. (Pred- 
nisone and prednisolone were used interchangeably.)! 


* Hematologist, St. Petersburg Medical Clinic, St. Petersburg; and Consultant in Hema- 
tology, Veterans Administration Hospital, Bay Pines, Florida. 

! Schering Corporation, Bloomfield, New Jersey, kindly supplied tablets of Meticorten 
(50 mg.) and Meticortelone (250 mg.). 
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Criteria for remission were those previously outlined by Granville et al.(6). In brief, 
complete remission implies disappearance of symptoms and return of the blood count and 
the bone marrow picture to normal (or no more than 10 per cent blast forms). Partial re- 
mission indicates improvement in subjective symptoms and in the peripheral blood, without 
a return of the bone marrow to normal. All the patients were examined clinically and their 
peripheral blood and bone marrow preparations examined microscopically by the author 
at the time of diagnosis and at frequent intervals thereafter. 


CLINICAL AND HEMATOLOGIC FINDINGS 


A summary of the clinical and hematologic findings is presented in Table 1. 

Clinical findings: Of the 24 patients with acute leukemia, 16 were males and 
8 were females. Their ages ranged from 50 to 87 years, with an average of 72 
years. Only 4 patients were in the 50 to 60 year age group. The usual symptoms 
of acute leukemia such as fatigue, pallor, fever, night sweats, anorexia and ec- 
chymoses were present in each patient at one time or another. By comparison 
with the manifestations in young adults, the symptoms were almost never “acute”’ 
but rather insidious in these older patients. Anemia, fever and pallor were the 
most frequent presenting features, occurring in 19 of the 24 cases (79 per cent). 
Petechiae and ecchymoses were the next most common manifestations, being 
found in 8 of 24 cases (43 per cent). The extremely low incidence of lymphadeno- 
pathy and hepatosplenomegaly was striking; in 18 of 24 cases (75 per cent) no 
lymphadenopathy or hepatosplenomegaly was noted. Infiltration of the skin, on 
the other hand, was relatively common and was noted in 5 cases (18 per cent), 
and splenomegaly was present in 6 cases (25 per cent). Unusual presenting symp- 
toms included a large, tender mass in the right neck (Case 20), acute pyelone- 
phritis and acute pericarditis (Case 21) and severe, intermittent radicular-type 
pain of three months’ duration (Case 24). Some of the patients presented diffi- 
cult diagnostic problems before the true nature of their illness was realized. 

Hematologic findings: A diagnosis of acute granulocytic leukemia was made in 
12 cases, acute myelomonocytic leukemia in 4 cases, acute leukemia of undif- 
ferentiated (or “peculiar”’) type in 5 cases, acute “‘myeloblast”’ crisis in 2 cases, 
and acute erythremic myelosis (acute DiGuglielmo’s disease) in 1 case. All pa- 
tients showed moderate to severe anemia and moderate to severe thrombocyto- 
penia. The level of the white blood cell count varied considerably, ranging from 
2,300 to 784,000 per cu. mm. In 10 cases the initial leukocyte count was below 
5,000 per cu. mm. Nearly half the cases, therefore, were of the leukopenic or sub- 
leukemic variety. The white blood cell count was in the normal range (5,000 to 
10,000 per cu. mm.) in only 1 case. The percentage of blasts in the peripheral 
blood also varied a great deal but was always low in the cases with a low leuko- 
cyte count. In 8 of the leukopenic cases only an occasional blast could be found, 
so that 33 per cent might be classified as aleukemic. The bone marrow cellularity 
in specimens obtained by aspiration was also quite variable. However, in slightly 
over half the cases (13 of 24), bone marrow cellularity was increased. In only 1 
case (No. 5) were repeated aspirations unproductive of marrow material; bone 
marrow needle biopsy revealed moderate myelofibrosis with clusters of blasts. 
In the 5 cases diagnosed as acute, undifferentiated or “peculiar” leukemia (Cases 
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9, 12, 20, 21 and 24), bizarre morphologic abnormalities of immature granulocytes 
were noted both in the peripheral blood and in the bone marrow. The cells in 
question were invariably immature, as shown by nuclear abnormalities and well 
defined nucleoli. The cells were usually much larger than ordinary blasts, and 
some contained several nuclei. Often the cytoplasm was abundant, stained pale 
blue or gray, and contained both vacuoles and granules. Occasionally a clear 
ground around the nucleus was noted. These abnormalities were particularly 
striking in Cases 12, 20 and 21, as illustrated in Figures 1, 2 and 3. 


ILLUSTRATIVE CASE REPORTS 
Case 12 


K. Z. (MPH 1228): This 81-year-old retired man had enjoyed excellent health all his life. 
During the summer of 1958 he traveled extensively in Europe and had had a number of mild 
gastro-intestinal upsets. In October 1958 he complained of weakness, malaise and night 
sweats. This led to his hospitalization on November 10, 1958. At this time the physical 
examination revealed fever and moderate to marked pallor without jaundice. There was 
no lymphadenopathy or hepatosplenomegaly. Initial hemograms revealed a hemoglobin 
level of 6 Gm. per 100 ml., hematocrit 19 per cent, and leukocyte count 11,500 per cu. mm. 
with a differential of 20 per cent polymorphs, 22 per cent lymphocytes, 8 per cent monocytes 
and 50 per cent ‘‘peculiar cells.’’ The platelets numbered 40,000. The bone marrow was of 
normal cellularity. Megakaryocytes and red cell precursors were absent. The entire mar- 
row was replaced by very large cells with abundant cytoplasm and prominent nucleoli. 
Binucleated forms were frequent. The cytoplasm was pale blue and vacuolated. There was 
a clear zone around the nucleus (Fig. 3). The slides were reviewed by several hematologists 
and pathologists with the following opinions: 1) metastatic carcinoma, 2) plasma-cell 
leukemia, 3) acute leukemia and 4) multiple myeloma. The serum total protein level, the 
albumin-globulin ratio, the plasma protein electrophoresis pattern, the level of blood urea 
nitrogen and the bone roentgenograms were within normal limits. 


Fic. 1. Patient 20. Bone marrow, showing many “peculiar’’ blasts with nucleoli but abun- 
dant cytoplasm containing granules and vacuoles. 
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Fig. 2. Patient 21. Unusual appearance of blasts, resembling those seen in Patient 20 
(Fig. 1.) Nuecleoli are prominent. The eytoplasm is abundant, and contains vacuoles and 


granules. 


Fig. 3. Patient 12, aged 81. Bizarre, binucleated blast. Most blasts in this case were 
mononuclear with an eccentric nucleolus. The cytoplasm was pale blue and vacuolated; 
often a clear perinuclear zone was noted. 
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The patient was given 3 units of whole blood and administration of prednisone was 
started in a dosage of 50 mg. daily. There was no change in the peripheral white blood cell 
count. High fever developed; the patient became comatose and died approximately two 
months after the onset of symptoms. 


Case 20 


O. V. (MPH 6046): This 71-year-old retired man was admitted to Mound Park Hospital 
in February 1959 because of increasing fatigue, pallor, and anenlarging tender mass in the 
right neck of three to four weeks’ duration. The past history was important because in 1945 
following a transurethral prostatectomy the patient was told that he had ‘‘tuberculosis of 
the prostate.’’ Apparently no therapy was given. He remained well until 1953, when a 
large non-tender mass appeared in the right neck. Biopsy was performed in another city 
and a diagnosis of Hodgkin’s disease was made.? The patient refused therapy. He stated 
that the swelling in the neck disappeared and did not return until one month prior to ad- 
mission. 

On examination in February 1959, the patient had a temperature of 102°F. He was mod- 
erately pale but not icteric. There was pronounced bulging of the right side of the neck, 
some redness of the overlying skin, and tenderness. The mass was not fluctuant, however. 
There were no lesions of the oral cavity, and no other lymphadenopathy. The liver and 
spleen were not enlarged. The initial hemogram showed a hemoglobin level of 5.3 Gm. per 
100 ml., hematocrit 16 per cent, erythrocyte count 1.8 million per cu. mm., and leukocyte 
count 3,100 per cu. mm. with 73 per cent lymphocytes, 20 per cent polymorphs, 3 per 
cent monocytes and 3 per cent blasts. The platelets numbered 98,000. The sedimenta- 
tion rate was 34 mm. per hour. Bone marrow, obtained February 10, 1959, was of normal to 
slightly decreased cellularity. Megakaryocytes were normal. There was granulocytic and 
reticulum-cell hyperplasia. Eosinophils and plasma cells were slightly increased. The bone 
marrow was considered non-diagnostic. A biopsy specimen obtained from the right cervical 
mass showed lymph-node tissue with an inflammatory reaction and hyperplasia. This was 
also considered to be non-diagnostic. Cultures of material obtained from bone marrow and 
lymph nodes, as well as blood cultures, urine cultures and throat cultures did not exhibit 
any growths of pathogens. No acid-fast bacilli were found. 

The patient was given 3 units of fresh whole blood; this was followed by symptomatic 
improvement. Examination of repeated peripheral blood smears showed a rising monocyte 
count, up to 20 per cent of 5,000 white blood cells. The results of numerous chemical and 
radiologic studies were normal. In the absence of a definite diagnosis, tuberculous adenitis 
was suspected. For this reason therapy was started with para-aminosalicylic acid and ison- 
iazid in conventional dosage. There was a prompt drop in temperature, which lasted four 
days; then fever recurred. Peripheral blood smears continued to show moderately severe 
pancytopenia with 15 to 20 per cent ‘“‘peculiar’’ monocytes. Bone marrow studies were 
repeated on March 18, 1959 (Fig. 1.) The bone marrow was entirely replaced by immature 
“histiocytic”? cells containing one or more nucleoli with vacuolated and granular cyto- 
plasm. There was no trace of other bone marrow elements. A diagnosis of acute leukemia 
was made. Aristocort was given in a dosage of 12 mg. daily. Four days later high fever 
developed. The patient became comatose and died approximately three months after the 
onset of symptoms. 


Case 21 


A. K. (MPH 6658): This 70-year-old retired male had an attack of acute pyelonephritis 
with high fever in January 1959. E. coli was grown from the urine, but treatment with 
various antibiotics including chloramphenicol was unsuccessful. Because of continued 
fever and the development of severe chest pain, malaise, anorexia and weight loss, he was 


* I am indebted to Dr. Glick, Reading, Pa., for the opportunity of reviewing the slides. 
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admitted to Mound Park Hospital on February 20, 1959. The past history was non-con- 
tributory. 

On examination the patient appeared acutely ill but not pale or jaundiced. His tempera- 
ture was 103°F. There was moderate pleural effusion on the right. The heart was slightly 
enlarged and there was a distinct pericardial friction rub. Neither the liver nor the spleen 
was palpable. There was no lymphadenopathy. The left ankle was red, hot, swollen and 
painful. A fine petechial rash was present about both ankles. The initial hemogram showed 
a hemoglobin level of 11.6 Gm. per 100 ml., hematocrit 36 per cent, erythrocyte count 3.4 
million per cu. mm., and leukocyte count 3,300 per cu. mm. with 31 per cent polymorphs, 
64 per cent lymphocytes and 5 per cent monocytes. The platelets numbered 20,000. 
The sedimentation rate was 32 mm. per hour. Bone marrow, obtained from the sternum 
and anterior and posterior iliac crests, was of normal cellularity. Megakaryocytes were 
plentiful. There was slight eosinophilia, and slight to moderate granulocytic hyperplasia. 
The differential count included 8 per cent myeloblasts, 6 per cent promyelocytes and 20 
per cent myelocytes. Mature polymorphs were numerous. The bone marrow was considered 
nondiagnostic. X-ray examination of the chest showed pleural effusion on the right. An 
electrocardiogram was consistent with the diagnosis of acute pericarditis. The results of 
many blood and chemical studies including serum total protein concentration and albumin- 
globulin ratio, serum bilirubin concentration, Coombs’ antibody test and Le antigen prep- 
arations were all normal. Bacteriologic studies of blood, urine and pleural fluid were not 
helpful. No acid-fast organisms were found. 

The diagnosis in this case was uncertain but systemic lupus or a possible preleukemic 
condition was strongly suspected. For this reason, prednisone was given in a dosage of 25 
mg. daily. There was marked symptomatic and objective improvement and the patient 
was discharged from the hospital on March 5, 1959. Weekly blood counts showed no signifi- 
cant changes. On April 9, 1959 the patient was re-admitted to the hospital because of weak- 
ness, high fever and chest pain. He was now moderately pale, and had a monilial infee- 
tion of the mouth. There were signs of consolidation of the right lower-lobe, with pleuritic 
pain. There was no lymphadenopathy or hepatosplenomegaly. A few petechiae were ob- 
served on the lower extremities. The hemogram showed a hemoglobin level of 8.4 Gm. per 
100 ml., hematocrit 26 per cent, erythrocyte count 2.7 million per cu. mm., and leuko- 
cyte count 6,300 per cu. mm. with 29 per cent polymorphs, 55 per cent lymphocytes and 
16 per cent monocytes. Many of the monocytes showed nuclear aberrations and vacuoli- 
zation of the cytoplasm; some had nucleoli. The platelets numbered 73,000. Repeat aspi- 
ration of bone marrow from the sternum yielded hypercellular material. The marrow was 
now entirely replaced with large ‘“‘peculiar’’ immature cells (Fig. 2). Some had round nuclei, 
whereas others had indented and folded nuclei; most of them had definite nucleoli. The 
cytoplasm contained vacuoles and pink granules. It was decided that the cellular picture 
in the marrow was consistent with an acute leukemic process. 

The patient received 2 units of fresh, whole blood. The dosage of prednisone was reduced 
to 15 mg. daily. The pneumonic process responded well to penicillin and streptomycin. The 
monilial infection cleared with the use of local gentian violet and nystatin orally. The pa- 
tient was discharged on April 24, 1959. Within two weeks he had to be re-admitted (May 1, 
1959) because of marked weakness, fever, and severe pain in the extremities. His mouth 
had become very sore. He was dyspneic, coughing, anoretic, and had lost considerable 
weight. On examination he appeared cachectic and pale. His temperature was 102°F. Monilial 
infection of the mouth was severe. There were many scattered rales in both lungs but no ev- 
idence of a pleural effusion. The liver and spleen were not enlarged. Aside from a few 
small eechymoses, the remainder of the examination findings were negative. The hemo- 
globin level was 10.6 Gm. per 100 ml., hematocrit 34 per cent, erythrocyte count 2.4 million 
per cu. mm., and leukocyte count 6,200 with 22 per cent mature polymorphs, 11 per cent 
bands, 20 per cent lymphocytes and 46 per cent “‘peculiar’’ monocytes. The fasting blood 
sugar level was 220 mg. per 100 ml. The patient was given insulin, gentian violet mouth wash, 
and nystatin orally. 6-Mereaptopurine was started (100 mg. daily). Within one week the 
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leukocyte count was 1400 per cu. mm., but most of the cells in the peripheral blood still were 
abnormal monocytes. 6-Mercaptopurine was stopped. Fever continued and jaundice de- 
veloped. Blood cultures revealed an unidentified Gram-negative rod which was not sensitive 
to any of the antibiotics tested. The patient followed a progressive, febrile, downhill course 
and died on June 13, 1959, approximately six months after the onset of symptoms. 


DURATION OF ILLNESS 


The clinical course in this group of elderly patients was usually a rapidly 
fatal one. Twenty of the 24 patients are dead at the time of this writing (October 
1959). The duration of the illness from the time of onset of symptoms ranged 
from two weeks to eighteen months. The average duration of life after onset of 
symptoms was 4.6 months. It should be noted that Patients 4, 6 and 10 lived 
eleven, eighteen and thirteen months respectively, so tha: in a majority of the 
patients the duration of illness was closer to three months. The 4 patients (Nos. 
5, 7, 8 and 9) whoare still living have had symptoms for six, six, eleven and four- 
teen months respectively. As can be seen from the data in Table 1, the duration 
of illness from the time of diagnosis was considerably shorter, and averaged two 
and a half months. The patients who either survived the longest or who are still 
living were in the leukopenic and aleukemic group, with 1 exception (No. 10). 


RESPONSE TO TREATMENT 


No “complete” remission (clinical, hematologic and bone marrow) developed 
in this series of patients, regardless of the treatment employed. 


High dosages of steroid and 6-M P 


Six patients (Nos. 1, 3, 10, 11, 17 and 24) were given large doses of prednisone 
and 6-mercaptopurine (6-MP) simultaneously for an initial period of fourteen 
days. The dosage of 6-MP ranged from 2 to 5 mg. per Kg. per day; that of pred- 
nisone, between 100 and 250 mg. per day. One patient (No. 10) in this group 
had three separate clinical and blood remissions (Fig. 4); the first one was in 
association with administration of ACTH, blood transfusions and small doses of 
prednisone. Two subsequent remissions were in association with administration 
of prednisone (125 mg. daily) and 6-MP (250 mg. daily). Unfortunately, during 
the periods of remission no bone marrow could be obtained by multiple aspira- 
tions. This condition suggested that the bone marrow had not returned to nor- 
mal. In 2 patients (Nos. 11 and 24) no significant hematologic effect was noted, 
and the leukocyte count continued to rise. In 3 patients (Nos. 1, 3 and 17) there 
was a significant drop in the total leukocyte count in association with a transient 
disappearance of blasts from the peripheral blood. Nevertheless, anemia and 
thrombocytopenia persisted. All 6 patients felt subjectively better when treat- 
ment was instituted, in that fever disappeared, the appetite improved and the 
hemorrhagic symptoms abated. However, therapy was poorly tolerated in 
general, and the initial beneficial response was short-lived. Complications were 
frequent. Severe diabetes rapidly developed, with monilial infection of the mouth, 
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Fig. 4. Clinical course in Patient 10, illustrating the relationship of treatment to the 
return to normal peripheral blood values on 3 separate occasions in one year. ‘‘Dry taps”’ 
upon attempts at aspiration suggested that the bone marrow had not returned to normal. 


in Patient 1. Acute peptic ulcer developed in Patient 3. Patient 11 had a large 
ischio-rectal abscess. In Patient 17 the mouth and throat became markedly 
ulcerated. Patient 24 died suddenly of acute pulmonary edema twelve days after 
treatment had been started. 


VW. 68 MALE ACUTE GRANULOCYTIC LEUKEMIA 
DATE 
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Lower dosages of steroid, with and without 6-M P 


In 4 patients (Nos. 2, 4, 12 and 19) smaller dosages of prednisone, ranging 
between 50 and 100 mg. daily, were used. In 2 of these patients, 6-MP was 
given simultaneously. No significant hematologic change attributable to therapy 
was observed. One other patient (No. 18) received 2 blood transfusions but died 
before any other therapy was instituted. 

Ten patients (Nos. 5, 7, 9, 13, 14, 15, 16, 20, 22 and 23) received small doses 
of either prednisone, triamcinolone or dexamethasone. Another 4 patients (Nos. 
6, 7, 8 and 21) received small doses of 6-MP along with corticosteroids. Sympto- 
matic improvement occurred uniformly in this group, but there was no significant 
hematologic change attributable to therapy. All remained pancytopenic. 


Transfusion 


All but Patients 16 and 22 received blood transfusions at some time. Trans- 
fusion requirements varied but they were never excessive except in Patients 4 and 
6. All the recipients felt better temporarily following a blood transfusion, and 
most of them could be kept quite comfortable and ambulatory with hematocrit 
levels in the range of 23 to 25 per cent. Transfusions were never given with the 
purpose of bringing the hematocrit values to normal; in most instances the re- 
sulting hematocrit level was no higher than 30 per cent. 


Relationship to survival 


The mode of treatment employed did not seem to affect the duration of the 
illness significantly. Thus, when the duration of survival after the onset of symp- 
toms and the duration of survival after diagnosis were calculated separately for 
each group treated differently, the average survival time was approximately 
the same as that for the entire series. The 4 living patients were in the leukopenic 
group treated only with transfusions and small doses of corticosteroids. Only 1 
living patient received small doses of 6-MP. A low pretreatment leukocyte level 
appeared to have a more significant relationship to survival than did therapy. 


Case 10 (three separate clinical and blood remissions) 


V.W.(SPMC_ 8678). (Fig. 4). This 68-year-old man had symptoms of ‘“‘rheumatism”’ in 
June 1958. Arthralgias became quite severe, and he entered the hospital on July 15, 1958. 
Results of physical examination were negative with the exception of some limitation of mo- 
tion of the shoulders and elbows. The hemogram revealed a hemoglobin level of 8 Gm. per 
100 ml., hematocrit 24 per cent, and leukocyte count of 54,000 per cu. mm. with 80 per cent 
blasts. The platelets numbered 92,000. The bone marrow was hypercellular and entirely re- 
placed by typical myeloblasts with Auer bodies. A diagnosis of acute granulocytic leukemia 
was made. 

The patient received 6 injections of ACTH and 2000 ml. of whole blood. Complete disap- 
pearance of symptoms followed and he was discharged from the hospital.-He received 
prednisone, 40 mg. daily for one month and 20 mg. daily thereafter. A complete clinical and 
peripheral-blood remission occurred with this therapy and the blood picture became nor- 
mal. In October 1958 the patient was entirely asymptomatic. The physical findings were all 
normal. The hemogram showed a hemoglobin level of 13.7 Gm. per 100 ml., hematocrit 43 
per cent, and leukocyte count 14,500 per cu. mm. with polymorphs 61 per cent, lymphocytes 
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26 per cent, and monocytes 9 per cent. The platelets numbered 284,000. Aspiration of the 
bone marrow, however, failed to yield marrow particles (dry tap). 

On November 30, 1958 the patient complained of severe pain in his big toes. He was re- 
admitted to the hospital. The hemoglobin level was 14 Gm. per 100 ml., hematocrit 48 per 
cent, and leukocyte count 32,000 per cu. mm. with 37 per cent myeloblasts. The platelets 
numbered 100,000. The blood uric acid level was 5.5 Gm. per 100 ml. Prednisone was started 
in a dosage of 125 mg. daily, and 6-MP in a dosage of 250 mg. daily. Within one week the pain 
in the toes had subsided and the leukocyte count had fallen to 6200 per cu. mm. with 18 per 
cent blasts. The dosage of prednisone was decreased to 62.5 mg. daily, and of 6-MP to 150 
mg. daily. On December 22 the leukocyte count was 1,750 per cu. mm. and blasts had dis- 
appeared. 6-MP therapy was stopped. On January 19, 1959, the patient’s peripheral blood 
count was entirely normal. The dosage of prednisone was reduced to 50 mg. daily, and 6-MP 
was restarted in dosage of 100 mg. daily. On February 10, pancytopenia was apparent with- 
out any immature cells in the peripheral blood. Aspiration of the bone marrow was again un- 
productive of particles (dry tap). Treatment with 6-MP was discontinued and the dosage 
of prednisone was further reduced to 25 mg. daily. On March 23 the peripheral blood counts 
were normal and remained that way for nearly one month. 

On April 15, 1959, the patient noted a skin rash composed of raised, pinkish nodules in- 
volving the trunk and scalp—typical of leukemic infiltrates. During the same week the 
leukocyte count rose from 9,350 to 41,200 per cu. mm., and many blasts appeared in the periph- 
eral blood. Thrombocytopenia recurred. The dosage of prednisone was increased to 50 mg. 
daily, and 6-MP was restarted in a dosage of 250 mg. daily. Within two weeks the skin rash 
had disappeared, the leukocyte count had dropped to 2,050 per cu. mm., the platelet count 
had risen to 200,000, and blasts had disappeared from the peripheral blood. The hemoglobin 
level, however, remained at 8 Gm. per 100 ml. Prednisone was continued in dosage of 25 mg. 
daily, and 6-MP was stopped. By June 15, 1959, the skin rash had reappeared, and for the 
first time hepatosplenomegaly of a moderate degree was noted. Arthralgias became very 
severe. The hemogram showed a hemoglobin level of 7 Gm. per 100 ml., hematocrit 21 per 
cent, and leukocyte count 23,500 per cu. mm. with 69 per cent myeloblasts. The platelets 
numbered 92,000. The patient was hospitalized and received 3 units of whole fresh blood. 
6-MP was restarted in dosage of 250 mg. daily, and prednisone in a dosage of 125 mg. daily. 
He required analgesics frequently for pains in the joints. No bone lesions were seen by x-ray 
examination. Some symptomatic improvement followed, but fever developed, the skin rash 
persisted, splenomegaly became more marked and the leukocyte count rose to 76,000 per 
ecu. mm. On July 2, 1959, ulcerations appeared about the mouth, and the temperature rose to 
106°F. in association with clinical findings of pneumonia. The patient then became comatose 
and died, one year after the diagnosis of acute leukemia had been made. 


CAUSE OF DEATH 


A high fever developed terminally in all the fatal cases. The exact cause of 
death could not be ascertained in 6 of these 20 patients. Of the remaining 14 
patients, 8 died of a definite infection, pneumonia and septicemia being the most 
common; 2 others probably died of infection although this was not conclusively 
established. Three died of cerebrovascular accidents and 1 of acute pulmonary 
edema. 


DISCUSSION 


The results of this study indicate that leukemia in all its forms is not uncom- 
mon in middle-aged and elderly patients. During an eleven-month period in this 
clinic, the diagnosis of leukemia was made by the author in 51 cases. In 56 per 
cent of the cases the disease was of the acute type. In about 80 per cent of all 
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cases of acute leukemia the patients were past the age of 50. The average age of 
the patients was 72 years. Although the present study is admittedly a small one, 
the findings correspond closely as regards sex distribution and percentage of 
acute and chronic cases to those of Gunz and Hough from New Zealand (5). 
The significant exception is that the incidence of acute leukemia in patients past 
the age of 50 was considerably larger in our series (80 per cent vs. 46 per cent). 
This may be accounted for in part by the nature of the community where this 
study was carried out. St. Petersburg, Florida is a city of approximately 170,000 
permanent residents. Perhaps another 150,000 reside in the city for periods of 
from three to six months. The official U. 8. census conducted in 1950 showed 
that 18.8 per cent of the population of this County (Pinellas) was aged 65 or 
older. The comparable figure for the State of Florida was 8.6 per cent. Thus St. 
Petersburg probably has two or three times as many senior citizens as does an 
average community of similar size. The “medical” population may also differ, 
since a much higher percentage of elderly people are apt to consult physicians. 
In a recent survey of 25,000 consecutive new patients admitted to internist’s 
offices in this city, it was found that 59 per cent were past the age of 50 and 35 
per cent were past the age of 65. 

Although the true incidence of acute leukemia in this city is not indicated by 
our study, the data suggest the prevalence of the disease. Prevalence has been 
defined as the number of people affected with a disease per 100,000 per year. 
The crude, over-all prevalence (not age-adjusted) of all types of leukemia in the 
United States has been quoted as 12.9 per 100,000 per year (1). If the average 
year-round population of St. Petersburg is about 200,000, one might infer that 
the over-all prevalence of all types of leukemia in all age groups in this com- 
munity would be approximately two or three times the estimated prevalence 
in the United States as a whole. This figure may be considerably higher, since 
it can be safely assumed that the author did not have an opportunity to study 
all the patients affected with leukemia during this period in this community. If 
the figures are approximately correct, one is tempted to speculate that advancing 
age per se may be a most important factor in allowing the leukemic state to 
develop in elderly people. 

A careful review was made of possible etiologic factors in the induction of 
leukemia in this group. In one patient (No. 16) a family history of leukemia was 
obtained; an older sister had died of acute leukemia five years previously.’ As 
regards the question of irradiation, Patient 22 was of interest in that she died 
of acute leukemia five years after a diagnosis of polycythemia vera had been 
made. She had been treated elsewhere exclusively with x-ray therapy to the 
spleen, usually once or twice yearly, between 1954 and 1959. Unfortunately, in- 
formation concerning the exact total dosage of x-ray was not available. In 2 pa- 
tients (Nos. 4 and 20), a previous diagnosis of malignant disease had been made 
(carcinoma and Hodgkin’s disease, respectively). In Patient 8, x-ray therapy 
for bursitis of the elbow and shoulder had been given in another city five years 


*T have reviewed this patient’s hospital record and agree with the diagnosis. 
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previously. Again details of the amount of x-ray therapy were not available, 
emphasizing the recent comments by Moloney (7) on the difficulty of collecting 
data in this regard. Thus in 3 of 24 cases (12.5 per cent), a possible etiologic fac- 
tor was uncovered. This figure is identical to that of Gunz (8) in his excellent 
review of the subject. 

The clinical manifestations of the disease were frequently atypical. Symptoms 
were often insidious, and acute presenting manifestations were rare. Several 
cases posed difficult diagnostic problems on this account. The rarity of lymph- 
adenopathy and hepatosplenomegaly was striking. Frequently the cellular mor- 
phology of the blasts was bizarre. The disease was rapidly fatal in most instances. 
Apparently survival was longer in the leukopenic patients, and this has been 
observed by others (9). In previous studies it has been found that 20 to 30 per 
cent of the complete remissions and an additional 20 to 30 per cent of the partial 
remissions were induced with either massive doses of corticosteroids or of 6-MP. 
It should be noted that the average age of the patients in a previous study (6) 
was 43 to 44 years, so that on the average the patients in the current series were 
30 years older. No complete remissions developed in this group. In addition, 
complications of treatment with large doses of corticosteroids and/or 6-MP were 
frequent. Elderly patients do not tolerate these substances well, and therefore 
the results of treatment proved especially disppointing. Until more is learned 
about the fundamental nature of leukemia to guide us in choosing therapy, as 
suggested by Whitby (10), it would seem best to “treat” elderly patients with 
acute leukemia symptomatically, using small doses of corticosteroids and blood 
transfusions. A recent and careful statistical study by Haut et al. (9) concerning 
the influence of therapy on survival in 89 cases of acute leukemia has shown an 
improvement in survival related to chemotherapy. It should be pointed out, 
however, that only 16 per cent of the patients were past the age of 50. 


SUMMARY 


A study of acute leukemia in 24 patients past the age of 50 is presented. 

The high prevalence of acute leukemia in the elderly, the atypical manifesta- 
tions of the disease, the peculiar cell types in the blood and bone marrow, and 
the marked resistance to therapy strongly suggest that acute leukemia in this 
age group may be a significantly different process from its counterpart in children 
and young adults. However the longer survival in patients who are leukopenic 
seems to be a curious point of similarity and more knowlege of the mechanism 
of “leukopenic” leukemia may prove important. If advancing years per se bring 
about certain changes in cellular metabolism which permit various environmental 
factors to “trigger” the leukemic process, further studies of the process of aging 
may well shed valuable light on the nature of acute leukemia. 
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LETTER TO THE EDITOR 
UNIVERSAL ONE-HAND MANUAL LANGUAGE 


To Tue Epriror: 


In January 1943 I was stricken by coronary thrombosis followed by cerebral 
embolism, which resulted in right hemiplegia and complete aphasia. It was then, 
by using my left hand, that I devised 20 hand signs that became a universal 
one-hand manual language, well known as the “Hand Talking Chart.’ This 
has proved to be a practical clinical aid. With the use of the Chart, aphasia pa- 
tients impart their basic needs and desires, thus dispelling their fears and helping 
them to recover. 
During the last twelve years, the Chart has been supplied without charge to 
physicians and nurses through the kind consideration of medical editors, na- 
tionally and internationally. 
In 1954, the International Research Council was chartered as a world-wide 
medical confraternity for the dissemination of knowledge concerning aphasia 
associated with hemiplegia. The aims of the Council include: 1) Establishment 
of a clearing house on this specialized subject—library data, medical books, 
publications, and reprints of articles written by Council members; and 2) The 
continuance of free distribution of the “Hand Talking Chart.” 
Hamitton Cameron, M.D. 
601 West 110th Street, Rm. 3-LL, 
New York 25, N. Y. 

For a free copy of the Chart, write direct to Dr. Cameron. 


Abstracts of Current Literature 


MUSCLE ATROPHY IN RHEUMATOID ARTHRITIS: AN ELECTRODIAGNOSTIC STUDY. 
Amick, L. D. Arthritis & Rheumatism 3: 54 (Feb.) 1960. 


The techniques used in 25 patients with rheumatoid arthritis and 14 normal control 
patients were measurement of motor nerve conduction times, the estimation of neuro- 
muscular excitability by the plotting of intensity duration curves, and the study of the 
dimensions of motor unit potentials by electromyography. No significant abnormality was 
found in the arthritic patients even though they showed severe periarticular muscle wasting. 
It appears that inflammatory foci, which must be presumed to be present in a high pro- 
portion of cases of rheumatoid arthritis, do not cause dysfunction of lower motor neurones 
or muscle fibers, and therefore muscle wasting cannot be explained by such dysfunction. 
The atrophy is attributed to disuse, since atrophy from that cause is known to give normal 
electrodiagnostic findings. 


SUL SIGNIFICATO DIAGNOSTICO DELLE ATTIVITA TRANSAMINASICHE NELLE VAS- 
CULOPATIE CEREBRALI DELL’ETA SENILE. RICERCHE SUL LIQUOR E SUL SIERO 
(DIAGNOSTIC VALUE OF DETERMINING THE SERUM TRANSAMINASE LEVEL IN 
SENILE PATIENTS WITH CEREBRAL VASCULAR DISEASE). 

Beulcke, G.; Mars, G., and Morpurgo, M. Gior. gerontol. T: 844, 1959. 


The glutamic oxalacetic transaminase (GOT) and the glutamic pyruvic transaminase 
(GPT) activity in the cerebrospinal fluid and in the serum were determined in 12 young 
subjects with only neurodystonic manifestations, 12 elderly ‘‘normal’’ persons, 11 patients 
with recent cerebral apoplexy, 12 patients with previous cerebral apoplexy, and 24 persons 
with cerebral arteriosclerosis without focal signs. The data obtained and statistically 
analyzed show that 1) both the GOT and GPT appear to be significantly increased in 
‘“normal’’ aged persons with respect to young ones, in both the serum and cerebrospinal 
fluid, 2) the GOT is significantly increased in patients suffering from acute cerebrovascular 
disease, not merely in the cerebrospinal fluid but also in the serum, 3) the increase of serum 
and cerebrospinal GOT seen in cerebral arteriosclerosis without focal manifestations does 
not appreciably differ from that observed in the acute stage of apoplexy, and 4) in recent 
cerebral apoplexy, not only the GOT but also the GPT increases significantly in the cerebro- 
spinal fluid. (From authors’ summary.) 


ASPETTI DELLA TUBERCULOSI POLMONARE NEGLI IPERTESI (PULMONARY TUBERCU- 
LOSIS IN HYPERTENSIVE PATIENTS). 

Bottero, A.; Mastropaolo, A., and Colombi, G.C. Gazz. internaz. med. 64: 1482, 
1959; through Ciba Literature Review 5: 48, 1960. 


Tests performed on 100 hypertensive patients who had been suffering for a short time 
from pulmonary tuberculosis, showed that this disease, both in the early stages and in its 
subsequent evolution, ran a more favorable course in their case than in that of nonhyper- 
‘ensive patients. In more than half of these patients the pulmonary tuberculosis initially 
was accompanied by few clinical signs. Fairly often the first manifestation was hemoptysis. 
As for clinical and roentgenographic findings, the delimited nodular or miliary forms pre- 
dominated (in approximately 70 per cent of the cases), with a moderate tendency towards 
fibrotic encapsulation. Mixed and exudative forms were in the minority. It must be assumed 
that following an initial failure in the body’s normal powers of defense, a marked and 
prompt immunity reaction against the specific disease sets in. It is supposed that in cases 
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of essential hypertension there is a constitutional resistance to tuberculosis. This resistance 
would seem to have the same origin as the hypertension, that is, increased adrenocortical 
secretion. It has long been known that, by contrast, people who are predisposed towards 
tuberculosis display signs of adrenocortical hypofunction with hypotension. 


A STUDY OF SOME “ACUTE PHASE REACTANTS” IN RHEUMATIC DISEASES. 
Decker, B.; MeGuckin, W. F.; McKenzie, B. F., and Slocumb, C. H. Arthritis 
& Rheumatism 3: 49 (Feb.) 1960. 


Among so-called ‘“‘acute phase reactants,’’ the serum hexose-protein ratio, and the 
serum protein-bound hexose and seromucoid determinations proved the best indices of 
systemic inflammation. These glycoprotein determinations were reliable and correlated 
well with an unweighted average of multiple laboratory examinations. The sedimentation 
rate compared favorably with the other acute phase reactants, and because of its simplicity 
remains the most suitable routine index of systemic inflammation. The clinical estimate of 
synovial inflammation correlated with most of the acute phase reactants, and particularly 
well with the laboratory index in rheumatoid arthritis, but not in the other rheumatic 
diseases studied. 


DEFECT OF THE ATRIAL SEPTUM IN THE ELDERLY. REPORT OF SUCCESSFUL SURGICAL 
CORRECTION IN FIVE PATIENTS SIXTY YEARS OF AGE OR OLDER. 

Ellis, F. H., Jr.; Brandenburg, R. O., and Swan, H. J.C. New England J. Med. 
262: 219 (Feb. 4) 1960. 


Cardiac failure in elderly patients may be caused by congenital heart disease. The most 
common defects that permit survival beyond age 50 years are defects of the atrial septum. 
Such defects in 5 patients, aged 60 years or older, were corrected surgically. An atrial well 
technic was used in 2 patients and extracorporeal circulation in the-other 3. All of the 
patients survived operation and improved symptomatically, although one is still slightly 
disabled. Significant cardiac symptoms had been present for several years in 4 patients and 
for two months in 1 patient. Before operation the symptoms were progressing rapidly. 
Murmurs had been heard for many years in 3 patients. Evidence of failure of the right 
side of the heart was present in 4 patients. Four patients had atrial fibrillation. Thoracic 
roentgenography showed cardiac enlargement with prominence of the pulmonary artery 
segment and increased pulmonary vascular markings. All 5 patients had increased pulmo- 
nary artery pressure; only 1 had a hemodynamically significant right-to-left shunt. Surgery 
is indicated in the presence of significant symptoms and a large pulmonary blood flow. 
The use of a prosthesis made of Teflon or noncompressed Ivalon is advisable because, with 
enlargement of the heart, tension on the sutures is likely to be great. Contraindications to 
surgery are reduced pulmonary flow with a predominant right-to-left shunt and pulmonary 
resistance in excess of systemic resistance. 


PHYSIOLOGIC AND BIOCHEMICAL ASPECTS OF THE DISORDERED CORONARY CIRCU- 
LATION. 

Gorlin, R.; Brachfeld, N.; Messer, J. V., and Turner, J.D. Ann. Int. Med. 51: 
609 (Oct.) 1959. 


Studies of the coronary circulation were carried out in 50 patients, 23 of whom had angina 
pectoris. Coronary flow was shown to depend upon the need for oxygen by the heart, and 
this, in turn, to be related to the hemodynamic and metabolic factors of that moment. 
Nitroglycerin, although causing coronary vasodilatation in normal subjects, failed to do 
so to any extent in patients with angina pectoris. Exercise had a variable effect in patients 
with angina pectoris. In patients with no clinical pain or electrocardiographic changes, the 
increase of coronary flow was adequate for the needs. In those with angina and depressed 
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S-T segments, myocardial ischemia was evidenced by a fall in coronary venous oxygen 
saturation and the appearance of both lactate and pyruvate in the coronary venous blood. 
The effects of nitroglycerin in angina pectoris are probably attributable to modification of 
eardiae venous return and contractility, and depression of hemodynamic change on effort. 
(From authors’ summary.) 


ATHEROMATOUS EMBOLISM AS A CAUSE OF RENAL FAILURE. 
Greendyke, R. M., and Akamatsu, Y. J. Urol. 83: 231 (March) 1960. 


The clinical significance of atheromatous embolization is not fully appreciated and such 
embolization as the cause of progressive renal failure has received little attention. Three 
cases of chronic renal failure due to atheromatous embolism from eroded arterial plaques 
are presented. The correlation between the renal failure and the indictment of the atherom- 
atous emboli was based upon four observations: 1) the presence of extensive atrophy and 
scarring of renal parenchyma in wedge-shaped zones separated by relatively unaffected 
tissue, 2) the finding of a large artery occluded by an atheromatous embolus in the apex 
of most of the affected wedges of renal tissue, and of semi-occluded smaller cortical vessels 
near small foci of scarring, 3) step sections taken through blocks of tissue showing arteries 
exhibiting only severe sclerotic changes in the initial sections frequently revealed occlusion 
by atheromatous emboli at another level, and 4) the absence of other renal diseases that 
might account for the parenchymal atrophy and scaling. The anatomic changes in the 
kidneys suggested a chronic continuing course of repeated atheromatous embolization. 
Atheromatous embolism of the renal arteries should be considered in the differential diag- 
nosis of unexplained renal failure in elderly patients. This possibility also deserves con- 
sideration in some cases in which adequate explanation appears to be present, as illustrated 
by 2 of the cases reported. In these 2 cases, aneurysmal encroachment on the renal vascular 
supply was thought clinically to be the cause of renal failure. 


INCIDENCE OF MITRAL VALVULAR DISEASE IN THE ELDERLY. 
Hammond, J. D. and Platts, M. M. Brit. M. J. 1: 691 (March 5) 1960. 


Mitral valvular disease is not so rare in the elderly as has been supposed. In a study of 
the necropsy records of 1,000 patients past 60 years of age, 500 patients aged 40 to 59 years, 
and 250 patients between 20 and 39 years of age, who died in a general hospital where cardiac 
surgery is not performed, the incidence was 2.2, 6.4 and 12.4 per cent in the groups, respec- 
tively. In the oldest group, the condition was found four times more frequently in females 
than in males, whereas in the youngest group it was found twice as frequently in females. 
Among the 22 patients (16 of whom were females) aged 60 years or more, the condition 
was diagnosed in 16 during life, 12 died of cardiac causes, 6 were never known to have been 
edematous, and 2 had sinus rhythm a few weeks before death. In each age group, and in 
both sexes, the incidence was two to three times greater than that reported by the Registrar 
General. The differences may be attributed to three factors: 1) an artificial elevation in 
the incidence of patients dying of mitral valve disease in the hospital because a relatively 
small proportion of old people die in a general hospital which admits primarily acute rather 
than chronic cases, 2) the diagnosis may be missed during life as it was in one-quarter of 
the elderly patients in this series, and many undiagnosed cases probably exist among 
elderly persons dying at home, and 3) death in elderly persons is often due to unrelated 
conditions, so that mitral disease would not be certified as the cause of death. 


SOME PHYSICAL CAUSES OF MENTAL SYMPTOMS. 
Howell, T. H. Geront. clin. 1: 132, 1959. 


A danger exists of labeling confused elderly persons as suffering from senile dementia 
without an adequate search for physical causes. Flint and others have shown that mental 
confusion in elderly patients may arise from physical causes. These are divided into two 
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classes, 1) primarily cerebral disease, and 2) lesions situated elsewhere. The effects of the 
first of these are well known but those of the second class are not. This is illustrated by 
the cases of 6 patients (Group 1) admitted to a chronic disease hospital with mental symp- 
toms that overshadowed signs of physical disease. Each died within a few days. At necropsy, 
widespread carcinoma was found to be the cause of death. The brains appeared to be normal. 
Thus, an advanced new growth can give rise to symptoms of confusion or delusions that will 
cause the true diagnosis to be overlooked. Group 2 illustrates the production of mental 
changes by a falling blood pressure. Twenty-five elderly, arteriosclerotic, hypertensive men 
(systolic pressure 190), aged 70 to 87 vears, became vague and muddled in mind following a 
respiratory infection or an episode of congestive heart failure. The only physical change 
was a fall in systolic blood pressure of 20 to 30 mm. Hg. There followed a stage of nocturnal 
restlessness, irritability or violence. Evidence of ‘cerebral irritation’? was present when 
the blood pressure had dropped to 150/100 to 110/70. The patients in this series became 
more feeble and drifted into coma. The duration of such an episode is usually ten days and 
the prognosis poor. A mental hospital is not the correct place for patients with this syn- 
drome. Group 3 consisted of patients in whom dietary deficiencies gave rise to mental 
symptoms. Seventeen elderly patients responded well to intramuscular injection of 500 
mg. of ascorbic acid once or twice daily, but relapsed if it was discontinued. They originally 
had been thought to have cerebral arteriosclerosis. Patients who respond to this treatment 
show variable, mild confusion or mental vagueness but not delusions. They have 
no localizing signs of cerebral damage. Some of them have low blood ascorbic acid levels 
which rise to normal during treatment, but others have no signs of deficiency. Further 
investigation of the part played by vitamin C in cerebral metabolism is under investi- 
gation. 


DIAGNOSIS AND RESULTS OF TREATMENT IN GASTRIC POLYPS. 
Huppler, E. G.; Priestley, J. T.; Morlock, C. G., and Gage, R. P. Surg., Gynec. 
& Obst. 110: 309 (March) 1960. 


When a gastric tumor is large, error in diagnosis is unlikely. In the case of small lesions 
like a gastric polyp, it is difficult to know whether the lesion is benign or contains a ma- 
lignant change. This study of adenomatous polyps was made on 465 patients: 1) In 165, 
a clinical diagnosis of gastric polyp was made, but no operation was performed. 2) The 
presence of a polyp or polyps was confirmed at operation in 206 patients. 3) The clinical 
diagnosis of adenomatous gastric polyp was found at operation to be in error in 94 patients. 
Among Group 2 patients, who were thought to have benign adenomatous polyps, a 12 per 
cent incidence of carcinoma was found. The lesions in Group 3 patients included polypoid 
carcinoma, malignant lesions of different types, and benign gastric lesions. The incidence of 
carcinoma among the 300 surgical patients was 14 per cent when multiple polyps 
were present and 9 per cent when a single polyp was present. The clinical findings in Group 
2 patients were as follows: The average age was 56 years. There was no pronounced sex 
incidence. Symptoms, though vague and nonspecific, consisted of postcibial fullness, epi- 
gastric gnawing or burning, belching, gas, and flatulence. Bleeding from the gastro-intesti- 
nal tract and a history resembling that of ulcer were each present in 5 percent of the patients, 
and pernicious anemia in 10 per cent. Physical findings included weight loss in 15 per cent, 
a hemoglobin level below 13 Gm. in approximately half of the patients, anemia in 13 per 
cent, and achlorhydria in 80 per cent. Roentgenographic examination is the most accurate 
diagnostic procedure but it is less accurate in gastric polyps than in other gastric lesions. 
The accuracy of roentgenographic findings was tested among 227 patients for whom the 
surgical and pathologic findings were considered and there were no remarks by the roent- 
genologist regarding possible carcinoma or other types of lesions. Roentgenographic evi- 
dence was 87 per cent accurate in diagnosing single lesions when compared with surgical 
findings in 169 patients, and 80 per cent accurate in diagnosing multiple lesions in 
58 patients. It was 63 per cent accurate as to the type of gastric polyp in the case of single 
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polyps and 88 per cent accurate in the case of multiple polyps. Malignancy was present in 
20 per cent of 169 instances of diagnosis of a single polyp, and in 17 per cent of 58 instances 
of diagnosis of multiple polyps. Single gastric polyps usually are removed by local excision. 
Partial gastrectomy sometimes is performed for multiple polyps. This operation also is used 
when a malignant lesion is present that has invaded the base of the polyp or the wall of the 
stomach. Among Group 2 patients, the procedure was local excision in 99, partial 
gastrectomy in 94, and some other surgical procedure in the remainder. The five-year 
survival rates in the various groups in this study were: Group 1, 68 per cent; 
Group 2 (benign), 92 per cent; Group 2 (malignant), 78 per cent (1 hospital death); and 
Group 3 (benign and malignant), 72 per cent (5 hospital deaths). The five-year survival 
rates were 93 and 90 per cent, respectively, in the single and multiple polyp groups. It is 
concluded that when a roentgenographic diagnosis of gastric polyp or polyps is made, the 
possibility of a malignant tumor is sufficiently great that operation should be advised 
provided the patient is in a reasonably good general condition. Gross inspection of a speci- 
men is inadequate and the removed specimen must be examined microscopically. 


CHRONIC ACTIVE PULMONARY HISTOPLASMOSIS WITH CAVITATION. A CLINICAL 
AND LABORATORY STUDY OF THIRTEEN CASES. 

Loewen, D. F.; Procknow, J. J., and Loosli, C.G. Am. J. Med. 28: 252 (Feb.) 
1960. 


Chronic cavitary histoplasmosis is an adult form limited to the older age group. It 
affects primarily white males over 40 years of age. The majority of persons affected have 
been residents of endemic areas for histoplasmosis. A review is presented of 73 cases from 
the literature and of 13 cases recognized and followed for eighteen months to over eight 
years. These 12 males and 1 female were between 47 and 75 years of age. Seven were dis- 
covered through mass surveys for tuberculosis, and 2 were referred by the Tuberculosis 
Board. Symptoms among the patients upon admission were cough productive of sputum 
in all, expectoration, blood-streaked sputum, purulent sputum, foul sputum, anorexia, 
fatigue, weakness, fever, sweats, chills, dyspnea, wheeze, and chest pain. Four were con- 
sidered asymptomatic. Subjective findings like fever, sweating, chills, fatigue, and malaise 
did not predominate. Progressive debilitating symptomatology was not the rule. Symptoms 
compatible with a diagnosis of histoplasmosis had been present for periods of one month 
to as long as sixteen years. There had been repeated exposures to tuberculosis. None of the 
patients had evidence of systemic involvement. Lymphadenopathy and hepatosplenomegaly 
were not present. Erythrocyte counts, hemoglobin determinations, white blood cell counts, 
and results of urine examinations were essentially normal. The sedimentation rate was 
moderately elevated in all except 2 patients. Roentgenograms of the chest showed varying 
degrees of unilateral or bilateral pulmonary infiltration and cavitation that simulated 
tuberculosis. Hilar or peripheral calcification, or both, were present in all patients. Although 
the results of skin tests with tuberculin in all except 1 patient were positive, the sputum 
contained no tubercle bacilli. All patients had a positive reaction to the histoplasmin 
skin test. Sputum examinations by direct culture or mouse inoculation showed the presence 
of H. capsulatum. The complement fixation test for histoplasma antibodies yielded positive 
results in all except one instance. This test is an excellent procedure for the diagnosis 
and prognosis of chronic cavitary histoplasmosis. The patients, who initially were suspected 
of having tuberculosis, were treated for that disease with various combinations of bed 
rest and streptomycin, PAS, and INH. Five underwent surgical resection. One died of a 
gastric hemorrhage shortly after lobectomy. Lobectomy cured 4 others, as shown by ab- 
sence of the lesion upon the roentgenogram, negative cultures, improved physical state, 
and complement fixation titers falling toward negative. In one of them, the preoperative 
administration of amphotericin B sterilized the sputum. One patient had complete healing 
of the cavitary lesion, as substantiated by negative findings with the complement fixation 
test. One patient was asymptomatic without specific therapy and manifested some clearing 
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of the pulmonary lesion and falling of the complement fixation titer. Two patients died of 
other causes. The remaining patients had a reduction in sputum, but H. capsulatum could 
be isolated from it. Some of the pulmonary lesions progressed whereas others remained 
stationary or fluctuated between progression and regression. The pathogenesis of active 
cavitary pulmonary histoplasmosis is not clear. Non-fatal lesions appear to heal completely 
with eradication of the organism. Any recurrence probably resu!ts from re-infection. Treat- 
ment with chemotherapeutic agents has been disappointing, although further trial of 
specific agents appears warranted. The most promising drug is amphotericin B. Combined 
with surgical removal of the localized cavitary lesion, it provides the best therapy at present 


available. Surgical resection alone offers a promise of cure in carefully selected unilateral 
lesions. 


ULTERIORE CONTRIBUTO ALLO STUDIO DELLA IPERCOAGULABILITA EMATICA 
NEL DIABETE PRESENILE (RICHERCHE TROMBOELASTOGRAFICHE) (HYPER- 
COAGULABILITY OF THE BLOOD IN PRESENILE DIABETES. THROMBOELASTO- 
GRAPHIC RESEARCH). 


Lombardi, V.; Seardigli, G., and Guidi, G. Gior. Gerontol. 7: 957 (Dec.) 1959. 


Blood coagulation studies in diabetic patients were re-evaluated by the thrombo-elasto- 
graphic method. The results confirm the data previously obtained by two of the authors 
with different laboratory methods (prothrombin activity, heparin tolerance test, Howell 
time, Langenhager test). This study indicates that hypercoagulability of the blood appears 
to be related not to the diabetes per se but rather to the so-called ‘‘steroid’’ diabetes of 
middle age which, under the heading of plethora, shows hypercoagulability together with 
other biochemical blood alterations. (Authors’ summary.) 


DISCORDANT PULSUS ALTERNANS. 
MelIntosh, H. D. Circulation 21: 214 (Feb.) 1960. 


The case report of a 60-year-old man shows with simultaneously recorded systemic and 
pulmonary pressure tracings that discordant mechanical alternans can occur. This is the 
only such example recorded in the English literature. When catheterization of the right 
heart was carried out in this patient with symptoms of congestive heart failure and with 
pulsus alternans, concordant pulsus alternans was observed intermittently. The alternation 
disappeared on occasions in one circulation while remaining in the other. On two occa- 
sions, the alternation in the brachial artery and right ventricle was discordant. This oc- 
currence would not have been discovered had the patient not been required to cease breath- 
ing periodically. If searched for, it is thought that the phenomenon may not be uncommon. 
The most likely explanation for this discordant pulsus alternans is that the hemodynamic 
factors were altered by some unknown mechanism so that one ventricle was more completely 
distended while the other was less completely distended. Because the myocardium was 
“‘sick,’’ the more distended ventricle emptied more completely, whereas the less distended 
one was unable to empty completely because of insufficient initial stretch. Therefore, a 
residual volume would be present in the latter at the end of systole, which would summate 
with the diastolic filling and permit more complete emptying during the next contraction. 
Discordant alternans would therefore exist. 


THE TREATMENT OF ANGINA PECTORIS WITH A NEW PROLONGED ACTION 
PENTAERYTHRITOL TETRANITRATE. 

Plotz, M. Am. J. M. Sc. 239: 194 (Feb.) 1960. 
Pentaerythritol tetranitrate in a sustained-action capsule containing 30 mg. of the 


substance in tiny pellets (Duotrate Plateau Capsules) was tested in 50 patients with angina 
pectoris resulting from organic heart disease. The pellets, coated with a plastic semi- 
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permeable membrane, require only water for disintegration. Forty-five patients received 
one capsule twice daily, and 5 received this amount three times daily. Thirty-eight pa- 
tients (76 per cent) were relieved of angina, were able to reduce by at least one-third the 
number of nitroglycerin tablets required, and had greater relief than with tablets 
of pentaerythritol tetranitrate (PETN). All of these patients were willing to continue 
with Duotrate rather than the drug that they had received previously. Two patients who 
had not been relieved by nitroglycerine also had no benefit from this form of PETN. One 
patient discontinued treatment because of lightheadedness. Seven patients thought they 
had more benefit from nitroglycerine or PETN tablets. Flexibility of dosage schedule 
proved an advantage. Thus, the second dose could be given in the afternoon or upon retiring 
if angina was severe at these times. In 5 severe cases, the third dose could be given with 
benefit late at night. Increases in the dosage did not increase the incidence of side-effects. 
A few patients with mild angina were comfortable with Duotrate alone but many were 
more comfortable with supplementary nitroglycerine in reduced dosage. A few patients 
added a dose of PETN in tablet form or had more relief when phenobarbital or meprobamate 
was added. Side-effects consisted of giddiness, lightheadedness, or mild vertigo in 8 pa- 
tients, mild palpitation in 1 patient, and both kinds of reaction in 1 patient. These subsided 
during treatment in all except the patient who discontinued treatment. This study confirms 
that PETN in sustained-action form is the best nitroglycerine-sparing drug available for 
the treatment of angina pectoris. The flexible dosage schedule and negligible side-effects 
increase the opportunity to individualize therapy. Duotrate is valuable not only because 
of its action but because the patient judges acceptability in terms of ease of administration, 
number of doses required, the reduction in nitroglycerine tablets required, and the type 
and degree of side-actions. 


PITFALLS IN DIAGNOSIS AND TREATMENT OF CEREBRAL ARTERIAL INSUFFICIENCY. 
Richardson, J. C. Canad. M. A. J. 82: 298 (Feb. 6) 1960. 


The conclusions reached are that significant difficulties exist in the diagnosis of cerebro- 
vascular disorders when one attempts the precision and accuracy demanded in order to 
undertake modern treatment. A painstaking history may provide the most important data. 
Physical examination can be revealing when it includes the pertinent details such 
as auscultation of the head and neck, palpation of carotid arteries in the neck and throat, 
and full detection of neurologic changes. Signs of cardiac disease or of arteriosclerosis in 
other parts of the body may provide important evidence that cerebral symptoms are vas- 
cular. Electrocardiography should be performed routinely in assessing the patient with a 
stroke. It is not unusual to detect an unsuspected underlying recent myocardial infarct. 
Cautious digital compression of a carotid artery may cause significant syncopal effects or 
blanching of the optic fundus. Ophthalmodynamometry is of some further help when used 
by experienced observers. Electroencephalography is helpful to a limited degree but has 
the merit of being a harmless and painless procedure, unlike pneumoencephalography which 
may be poorly tolerated by arteriosclerotic patients. Lumbar puncture is an important 
procedure and an essential part of the examination in most cases. With few exceptions it 
seems unwise to institute anticoagulant therapy without first examining the cerebrospinal 
fluid. Extra caution in diagnosis and therapy is required when the patient has arterial 
hypertension. Carotid arteriography should be used whenever it seems possible that the 
apparent stroke may be a brain tumor or subdural hematoma. Arteriography seems neces- 
sary if the clinical features point to the possibility of carotid artery surgery. In many, such 
as in old patients, particularly with dominant-hemisphere symptoms, carotid arteriography 
should be avoided because of its dangers. Five case reports illustrate the difficulties en- 
countered: 1) In a case of subdural hematoma, the resemblance to carotid insufficiency and 
thrombosis disappeared when the full history became available. 2) A diagnosis of cerebral 
hemorrhage was established by lumbar puncture and the alternative diagnosis of basilar 
thrombosis excluded by finding evidence of recent gross bleeding in the fluid. 3) In a case 
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of severe arterial hypertension, the cerebrovascular symptoms were due to arterial atheroma 
and insufficiency, chiefly of vertebral-basilar distribution. In this patient the administra- 
tion of antihypertensive drugs probably was unwise and aggravated the basilar insuf- 
ficiency. 4) In a 62-year-old man, a previous cerebrovascular accident probably was due to 
a hypertensive hemorrhage in the brain stem or the right basal ganglion area. The terminal 
fatal cerebral hemorrhage in this patient probably started around the areas of previous 
bleeding and was facilitated and magnified by anticoagulant therapy. 5) One was an unusual 
case of extensive carotid arteritis and thrombosis from a fungus infection. The fungus had 
a tendency to spread in the cranial arteries with extensive thrombosis, and the administra- 
tion of a steroid may have made the situation worse. 


FACING OLD AGE CONFIDENTLY. 
Rudd, T. N. Geront. clin. 1: 301, 1959. 


Social and economic trends have worked to the disadvantage of the aged. The tendency 
is to overlook the contribution which older people make to life in performing less strenuous 
work in industry, releasing young women for employment, furnishing a pool of reserve 
labor, and acting as holders of cultural and religious values in the community. The prime 
importance of old age is for maturing of the personality. It has the same characteristics 
as other life stages: lessons to be learned, dangers to be faced, and specific contributions 
to make to the life of the community. For this work of old age, persons must be kept physi- 
cally and mentally fit. The lessons and dangers reside in the ability or inability to “grow 
up” into old age relinquishing attitudes characteristic of maturity in favor of those proper 
for the new stage of life. The ability to live happily without the material expressions so 
important in earlier years characterizes healthy old age. The ‘“‘image of self’? which de- 
termines the attitude towards one’s surroundings becomes of increasing importance. Con- 
fidence in old age is based upon a knowledge of its intrinsic worth and the development of 
an image of the self which is both related to reality and yet capable of standing alone. 
Happiness and mental health in old age seen to depend upon proper use of the opportunity 
it affords. A great hazard is desocialization. The aim of good health is to maintain social 
integration. The psychologic needs of childhood are still present. Other necessities are 
respect for the personality, the right to privacy and the use of one’s own minor possessions, 
the factor of choice, and the attainment of security. Old age, too, to be psychologically 
healthy must have an aim, an objective that lies in the future. It is a psychologic necessity 
to accept death as a valid goal and to believe in and prepare for an after-life. 


ARE THE XANTHINES EFFECTIVE IN ANGINA PECTORIS? 
Russek, H. I. Am. J. M. Sc. 239: 187 (Feb.) 1960. 


Despite the continuing popularity of the xanthines in the treatment of angina pectoris, 
experimental observations appear to indicate that these agents increase cardiac work 
proportionately more than coronary flow and thus are “undesirable coronary vasodilators.’ 
Although many investigators have failed to discern a favorable clinical response to 
aminophylline administered orally in carefully designed studies, the unequivocal benefit 
obtained from its intravenous administration remains unchallenged. Consequently, in- 
adequate blood theophylline levels resulting from gastric intolerance and poor absorption 
appear to account for the lack of clinical response to oral therapy. The present study shows 
that a hydro-aleoholic solution of theophylline (Elixophyllin), administered orally to 
30 patients with angina pectoris, was strikingly effective not only in the control of symptoms 
but in its modifying action on the electrocardiographic response to standard exercise. The 
efficacy of this preparation is based on the rapid absorption and attainment of high blood 
levels made possible by the vehicle employed. In the light of these findings, conclusions 
derived from animal experiments, which have classified theophylline as a ‘malignant 
coronary vasodilator,’’ must be rejected for man. Xanthine derivatives, both by the in- 
travenous and oral route, should be reinstated as valuable agents in the treatment of 
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angina pectoris and other coronary disease states. At present, the most effective prepara- 
tion for oral administration is a hydro-alcoholic solution of theophylline, but other deriva- 
tives and preparations of the xanthine group should be fully explored to permit their in- 
creased use in the management of coronary heart disease. (Dosage: 3 tbsp., equal to 240 
mg., three times daily—Ed.) (From author’s summary.) 


DIE THERAPIE ENDOKRIN ABHANGIGER TUMOREN MIT NEUEN HALOGENISIERTEN 
STEROIDDERIVATEN (THERAPY OF ENDOCRINE-DEPENDENT TUMORS WITH NEW 
HALOGENATED STEROID DERIVATIVES). 

Scheiffarth, F., and Zicha, L. Deutsche med. Wchnschr. 84: 1373 (July 31) 
1959; through Ciba Literature Review 5: 52, 1960. 


A comparative clinical study was made of two halogenated steroids, Ultandren (fluoro- 
methyltestosterone) and Broxoron (progesterone bromide), both of which exert a potent 
inhibitory effect on the growth of estrogen-dependent breast cancer. Ultandren medica- 
tion was given to 11 patients with metastatic breast cancer, 2 with metastatic thyroid 
carcinoma, 1 with melanosarcomatosis, and 2 with carcinoma of the head of the pancreas. 
A dose of from 30 to 40 mg. was administered daily for three to five months. Broxoron was 
employed in 8 cases of breast cancer, the duration of treatment being two to four months. 
The therapeutic results were good with both preparations, but more clear-cut in the cases 
treated with Ultandren. No signs of virilization occurred, nor was there any effect on 
adrenocortical function. Fluid retention developed in a few cases. This manifestation was 
somewhat more frequent among the patients receiving Broxoron. Ultandren provoked no 
change in the mineral balance, whereas hypopotassemia commenced after only three weeks 
in response to Broxoron and necessitated replacement therapy with potassium chloride. 
Although Ultandren can quite safely be used to treat ambulant patients as well, it is recom- 
mended that the progesterone derivative be given in the hospital because of the need to 
supervise mineral metabolism. 


MALIGNANT MELANOMA OF THE EXTREMITIES: EXPERIENCES WITH CONVEN- 
TIONAL THERAPY. A NEW SURGICAL AND CHEMOTHERAPEUTIC APPROACH WITH 
REGIONAL PERFUSION. 

Stehlin, J. S., Jr.; Clark, R. L., Jr.; Smith, J. L., Jr., and White, E. C. Cancer 
13: 55 (Jan.—Feb.) 1960. 


Excision of a melanoma of an extremity with groin or axillary node dissection fails to 
destroy the disease within the extremity in a significant number of patients. Viable tumor 
cells probably enter the intervening lymphatics and remain unaffected. Metastatic deposits 
usually appear proximally to the primary lesion. Proximal lymphatic obstruction from en- 
larged metastatic nodes, or from groin dissection, appears to create a fertile environment 
for the growth of metastasis between the primary lesion and the groin. Because of these 
complications and the generally unsatisfactory results of conventional treatment for 
malignant melanoma, regional perfusion with p-di(beta-chloroethyl) amino-phenylalanine 
(PAM) was undertaken in combination with excision of the primary melanoma, with the 
objective of preventing metastasis or recurrences. If the primary melanoma is not in close 
proximity to regional lymph nodes which are clinically negative, treatment consists of 
prophylactic perfusion without node dissection in addition to excision of the primary lesion. 
If the regional nodes are clinically positive, node dissection is combined with perfusion. 
In the groin, node dissection is divided into two stages and combined with perfusion on 
each occasion. Perfusion is omitted for lesions lying in close proximity to the axilla or groin, 
dissections in continuity being more practicable here. The technique of perfusion is de- 
scribed. When the primary melanoma lies below the knee, popliteal perfusion is carried out 
first using 60 to 100 mg of PAM, depending upon local tissue tolerance, regardless of the 
clinical status of the regional lymph nodes. This is followed by excision of the melanoma. 
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If the lymph nodes in the groin are negative, iliac perfusion without node dissection is 
performed two to four weeks after popliteal perfusion. At this level, the dosage varies from 
100 to 150 mg. Fifteen to 20 per cent of the drug escapes into the systemic circulation. When 
nodes in the groin are clinically positive, radical groin dissection is performed in two stages 
with perfusion on each occasion. The iliac portion of the dissection is done first , followed by 
iliac perfusion. After two weeks, provided no bone marrow depression or untoward tissue 
reaction has occurred, radical femoral lymphadenectomy is performed followed by perfusion 
of the extremity through the common femoral vessels. The dosage here is 75 to 125 mg. and 
leakage of the drug 15 to 20 per cent. When the primary lesion is in the middle of the thigh, 
and the lymph nodes are clinically negative, iliac perfusion is performed without node 
dissection. If the regional nodes are positive, the groin dissection is divided into two stages 
and perfusion performed at both. For melanoma of the upper extremities with clinically 
negative axillary nodes, the entire extremity is perfused as in the first procedure, using 
50 to 75 mg. of PAM. Then the primary tumor is removed but no axillary dissection is made. 
When the axillary nodes are positive, perfusion is followed by axillary dissection using 
60 mg. of PAM. When an enlarged regional node is discovered in a patient who has had 
prophylactic perfusion without lymph node dissection, perfusion and lymph node dissection 
are performed provided there are no distant metastases. The changes in the lesions produced 
by the drug have been impressive clinically and histologically. Two untreated primary 
malignant melanomas have been seen to regress following perfusion. Fifty-five perfusions 
have been carried out on 42 patients. The only complication has been blistering in 2 
patients as the result of an excessive dose of PAM. The possibility that prophylactic 
perfusion will reduce the incidence of metastasis within an extremity requires further 
investigation before it can be recommended as a standard procedure. 


ZUR FRAGE DER THROMBOSEPROPHYLAXE MIT FIBRINOLYTISCHEN AGENTIEN 
(UNTERSUCHUNGEN AN HEMIPLEGIKERN MIT NIKOTINSAURE) (THE PROPHY- 
LAXIS OF THROMBOSIS WITH FIBRINOLYTIC AGENTS. TREATMENT OF HEMI- 
PLEGIC PATIENTS WITH NICOTINIC ACID). 

Steinmann, B. Geront. clin. 1: 269, 1959. 


After a short resumé of the present ideas about the prophylaxis of thrombosis 
of hemiplegic patients, the fibrinolytic action of nicotinic acid is stressed and available 
experimental data quoted. Among 241 hemiplegic patients, thrombo-embolic complications 
were three and a half times lower when nicotinic acid was administered than when it was 
not. In hemiplegic patients with auricular fibrillation, the complications of thrombo- 
embolic accidents were five and a half times more common without nicotinie acid than 
with it. Although the clinical material cannot be considered homogeneous, since the ob- 
servation time extended over twelve years, it must be accepted that nicotinic acid dimin- 
ishes the incidence of thrombo-embolic complications by at least two or two and a half 
times. (From author’s summary.) 


USE OF IMIPRAMINE (TOFRANIL) IN THE AGED CHRONICALLY ILL. 
Straker, M., and Roth, E. M. Canad. M. A. J. 82: 362 (Feb. 13) 1960. 


Imipramine in an average dosage of 100 mg. daily was ineffective as an anti-depressive 
in 19 patients with chronic brain syndrome, 5 of 6 with parkinsonism, and 3 with dis- 
seminated sclerosis. Neither did it relieve severe pain in 7 patients with carcinoma or tumor. 
One patient with severe Parkinson’s disease and an agitated depression improved after 
two weeks of therapy. One patient with a cord tumor and paraplegia, without particular 
cerebral disease but who was acutely depressed, improved markedly. Most of the patients 
were elderly (22 over age 62); all were severely ill and disabled. It is concluded 
that Imipramine is of no value when depression is complicated by a marked organic cerebral 
deficit. Neither does it relieve severe pain. The only adverse effects of the drug were a 
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slight fall in blood pressure noted in some patients, and rash, diarrhea, severe epigastric 
distress, marked sweating, and marked agitation in 1 patient each. 


‘HE EFFECT OF PITUITARY STALK SECTION ON THE ADRENAL FUNCTION OF WOMEN 
WITH CANCER OF THE BREAST. 

Van Wyk, J. J.; Dugger, G. 8.; Newsome, J. F., and Thomas, P. Z. J. Clin. 
Endocrinol. & Metab. 20: 157 (Feb.) 1960. 


Pituitary stalk section was performed in 26 women with rapidly advancing metastatic 
carcinoma of the breast. A tantalum plate was inserted above the sella to retard 
revascularization from the hypothalamus. Summarized results of detailed studies of adrenal 
function both before and after the operation are presented. Many of the patients excreted 
low or low-normal quantities of 17-ketosteroids and 17-hydroxycorticosteroids prior to 
surgery. Following the operation, steroid excretion gradually descreased to the low levels 
observed in hypopituitarism and characteristic symptoms of adrenal insufficiency de- 
veloped. These symptoms were alleviated by the administration of ACTH or prednisolone. 
When substitution therapy was withheld, there was no tendency for urinary steroids to 
rise and symptoms of adrenal insufficiency recurred. The capacity of the pituitary-adrenal 
axis to respond to “‘stress’’ was assessed by measuring the rise in the concentration of 
plasma 17-hydroxycorticosteroids during an insulin-glucose tolerance test and after the 
administration of bacterial pyrogen. This response was compared with the response to 
ACTH. The postoperative response to ACTH was frequently diminished or absent, sug- 
gesting that varying degrees of adrenal atrophy had occurred. The response to hypoglycemia 
or pyrogen, however, was usually as great as that obtained by ACTH. The persistence of 
the stress response in human beings with pituitary-stalk section is discussed in the light of 
present knowledge regarding the hypothalamic control of ACTH secretion. (Authors’ 
summary.) 


THE DIAGNOSIS AND TREATMENT OF RENAL HYPERTENSION WITH SPECIAL 
REFERENCE TO A CASE OF HYPERTENSION DUE TO STENOSIS OF BOTH RENAL 
ARTERIES. 

Yendt, E. R.; Kerr, W. K.; Wilson, D. R., and Jaworski, Z. F. Am. J. Med. 
28: 169 (Feb.) 1960. 


Patients with renal hypertension are likely to fall into the following groups: 1) persons 
with hypertension of recent onset and rapid progression, 2) elderly persons in whom malig- 
nant hypertension develops suddenly, 3) young persons with no other cause for hyperten- 
sion, +) persons of any age with essential hypertension in whom symptoms suddenly become 
more severe, and 5) persons with a history suggesting the possibility of a renal vascular 
accident. A renal basis should be considered in a patient with severe hypertension asso- 
ciated with cardiac, renal or neurologic sequelae. Bed rest is unlikely to cause a rapid fall 
in blood pressure in these patients. The response, or lack of it, to hypotensive drugs is not 
of value in differentiating renal and essential hypertension. The history, urinary findings, 
results of the usual renal function rests, and intravenous pyelography may be insufficient 
to establish the diagnosis. Urine volume and sodium concentration studies are, however, 
a useful and safe screening procedure. They also serve as a guide in determining whether or 
not abdominal aortography should be performed. In the absence of significant differences 
in the volume and sodium concentration of urine from the two kidneys, aortography is 
omitted. When there is a significant reduction in the volume and sodium concentration of 
the urine from one kidney, this is taken as evidence of a renal arterial abnormality. Its 
nature must be determined because a reduction in one kidney does not guarantee the in- 
tegrity of the other kidney and, if a unilateral lesion can be demonstrated, vascular repair 
becomes possible so that nephrectomy can be avoided. Normal differential function studies 
are possible. In these instances, aortography is recommended when renal hypertension is 
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suggested clinically. The Connor procedure is used for the differential studies, with care 
to insure adequate hydration, concentration of sodium in the urine, and sedation. Local 
anesthesia is used for the cystoscopy and ureteral catheterization. When differential renal 
function studies or aortography demonstrate that a unilateral lesion is an abnormality that 
produces renal ischemia, surgery may bring about a reduction in blood pressure. It is of no 
benefit, however, when the disorder is pyelonephritis, hydronephrosis or tuberculosis. 
The differential renal function tests may aid in predicting which patients with unilateral 
renal lesions will benefit from nephrectomy. In general, when the sodium concentration of 
the urine excreted by the diseased kidney was reduced, the blood pressure fell after nephree- 
tomy; when this was not the case, no improvement resulted. In cases of bilateral renal 
artery stenosis, differential renal function studies help to determine the more ischemic 
kidney. There is now reluctance to advise nephrectomy when the sodium concentration 
of the urine excreted by the diseased kidney is equal to or greater than that of the urine 
excreted by the apparently healthy kidney; further observations will be necessary before 
this can be considered a contraindication to nephrectomy. In the case of unilateral lesions, 
the choice of treatment is between nephrectomy and surgical repair of the arterial lesion. 
In elderly persons and in poor-risk patients, and especially in the presence of other arterial 
disease, nephrectomy is the procedure of choice. In a younger patient, surgical repair in 
order to save the kidney must be considered. This is likely to be the choice when the kidney 
involved is not completely functionless. When renal ischemia has been severe and pro- 
longed, it is less likely that repair will restore a useful degree of renal function and lead to 
lowering of the blood pressure. The surgical indications with regard to the renal artery 
require further investigation. When stenotic lesions of both renal arteries are present, 
restoration of the blood supply by repair of the blood vessels is the only feasible method of 
surgical treatment. Operation is performed first on the side of the more ischemic kidney. 
Experience with 20 patients who underwent nephrectomy or renal artery surgery is 
presented. Thirteen patients had renal artery lesions; in 3 there was stenosis of both renal 
arteries. Two patients died as a result of operation. Two others died within four months. 
Of 16 alive, 12 were greatly improved but were on occasion mildly hypertensive. The result 
in 4 was doubtful or poor. In 3 of these there was consistent reduction in sodium concentra- 
tion of the urine from the diseased kidney. The fourth, a patient with bilateral renal artery 
stenosis, is reported in detail. Following surgical repair of both arteries the blood pressure 
returned to normal and remained so for several months. Hypertension, however, recurred 
and there was evidence of stenosis of one renal artery. 
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RECENT STUDIES IN THE IMMUNOLOGY OF CANCER. V. 
DETECTION OF TUMORS IN MAN BY THE SKIN TESTING 
OF POLYSACCHARIDE-ANTIBODY COMPLEXES 


JACK G. MAKARI, M.D., Diet. T. M. & H., Sc.M.t 


Research Department, Muhlenberg Hospital, Plainfield, New Jersey 


During the Eighty-Sixth Annual Meeting of the American Public Health 
Association, we presented our original work on a blood test and a skin test for 
the detection of cancer in man (1, 2). Both of these approaches are based on 
definite immunologic principles. The blood test detects cancer antigens in the 
serum of patients by means of the Schultz-Dale procedure in which a sensitized 
guinea-pig uterine segment is used as the indicator of antigen-antibody reactions 
(3-6). In the skin test, the skin of the subject to be tested is used as the site for 
antigen-antibody reactions following the intradermal injection of polysaccharide- 
antibody complexes, the source of the antibodies being the serum of the subject. 
This particular approach became possible following our findings that pointed to 
the polysaccharide-like behavior of cancer antigens (7). Evidence has been pre- 
sented previously covering the immunologic nature of the skin test (8). 

The results of our tumor skin test (T.S.T.) performed on 191 subjects (as 
reported earlier in our first series) demonstrated that this technique is a useful 
screening procedure for all types of tumor. It was found that the results were 
positive in all cases of early localized carcinoma, in 85 per cent of carcinomas with 
local extension, and in 60 per cent of metastatic carcinomas. They were also 
positive in all cases of solid benign tumors and in 67 per cent of cystic benign 
tumors. The findings were positive in 31 per cent of normal subjects, but in only 
10 per cent of patients with nontumorous diseases. 

This paper reports confirmatory results obtained with the tumor skin test in 
two new series of 332 additional cases (both patients and normal subjects). A 
new modification of the T.S.T., using trypsinized serum, was introduced in the 
third series. This modification has markedly increased the sensitivity of the T.S.T. 
as a screening procedure for all tumors. 


METHODS 


The details covering preparation of the polysaccharide antigens, the method of testing, 
and the recording of results have been previously published (2, 7, 8). Briefly, homogenates 
(20 per cent by weight) from three types of tumors were used: carcinoma, fibrosarcoma and 
lymphoma. These homogenates were centrifuged at —5°C. and the sediments obtained 
between 3,000 to 10,000 rpm were collected. The sediments were brought back to the original 
volume with isotonic sodium chloride, and used for extraction of sensitizing substances 
(S.S.) with heat (100°C.) and alkali. 


* Presented before the Section of Clinical Medicine of the Gerontological Society at the 
Twelfth Annual Meeting in Detroit, Michigan, November 13, 1959. 

t Parts I-IV of this study were published in the August 1959, and January and August 
1960 issues of the Journal. 

t Director of Research, Muhlenberg Hospital. 
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These sensitizing substances, which behave as polysaccharides, were Seitz-filtered and 
exposed to ultraviolet light for one hour. Next, 8.8. (diluted to 1/400 in sterile, pyrogen-free, 
isotonic sodium chloride) and serum (1/10 dilution) from the patient to be tested, were 
mixed in equal amounts and left for thirty minutes at 0-5°C. to allow polysaccharide-anti- 
body (S8.8.-Ab.) complexes to form. These 8.8.-Ab. complexes were prepared from all three 
types of S.S., 7.e., carcinoma, fibrosarcoma and lymphoma. A control tube was also prepared 
with serum antibody diluted in isotonic sodium chloride without 8.8. 

These immediate reactions, demonstrating the presence of auto-antibodies, were 
recorded in terms of a ratio of the erythema obtained by the 8.8.-Ab. complex to that ob- 
tained by Ab. alone. A ratio below 1.20 was considered to be a negative finding; a ratio 
between 1.20 and 1.39 was a doubtful finding; and a ratio of 1.40 or above was regarded as 
a positive finding. In Table 1 are listed the results of the tumor skin test (T.S.T.) in the 
first two series, including 290 subjects. 

In the third series, a modification was introduced based on the use of trypsinized serum 
instead of normal serum before preparing the 8.8.-Ab. complexes. In this modification, 
salt-free trypsin (twice crystallized according to the method of Kunitz and Northrop, and 
obtained from the Mann Research Laboratories) was dissolved in pyrogen-free, sterile, 
isotonic sodium chloride solution to a concentration of 10 micrograms (ug.) per .05 ml. 
This trypsin solution was exposed to ultraviolet light for thirty minutes. Then .05 ml. of 
trypsin (10 wg.) was added to .05 ml. of 1/10 dilution of the serum of the patient to be tested 
and left for thirty minutes at 5°C. To these trypsinized sera, either .05 ml. of 8.8. (diluted 
to 1/400) from carcinoma, fibrosarcoma and lymphoma or .05 ml. of isotonic sodium chloride 
was added, and the mixture allowed to stand for an additional thirty minutes at 5°C. 

Four intradermal tests were thus performed (other than the 4 used in the 
original method). In 3 of these, trypsinized serum was used to prepare the 8.8.-Ab. com- 
plexes with carcinoma §.S., fibrosarcoma 8.8. and lymphoma 8.8. In the fourth test, as a 
control, trypsinized serum was used alone without 8.8. 

With this modification, it became apparent that not only immediate reactions but also 
delayed ones (twenty-four hours) were obtained. Thus in all the subjects tested in this 
group, readings were made for both immediate and the delayed reactions. Since this was 
essentially a screening procedure, it was thought that a combination of both the 4 tests 
used in the routine method and the 4 tests used in the modified trypsin method should be 
used simultaneously. Thus when there is one positive reaction for the 8 tests, the results of 
the subject’s T.S.T. are recorded as positive; similarly, when there is one doubtful reaction 
among the 8 tests, the results of the subject’s T.S.T. are recorded as doubtful. For a T.S.T 
result to be recorded as negative, the findings with all 8 tests have to be negative. The data 
in 204 subjects are shown in Table 2. 


RESULTS 
Tumor skin test (T.S.T.) in 290 subjects—routine method: (first and second series) 


Table 1 shows a comparative study of the first series reported earlier (2) and 
the new second series. In this comparison no attempt was made to subdivide the 
carcinoma cases as previously, although this might introduce some bias against 
the original T.S.T. data. In the first series, the results were all positive in cases of 
carcinoma when the tumor was still localized; 85 per cent were positive when the 
tumor had reached the stage of extension; and 60 per cent were positive when the 
carcinoma had metastasized. If the positive and doubtful test results are excluded 
and only the negative results used (since this is primarily a screening test), we 
find that no case of early localized carcinoma was missed, whereas 10 per cent of 
those with local extension and 34 per cent of those with metastasis were missed. 
When a tumor has metastasized, the clinical diagnosis is not as obscure nor as 


